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DISCUSSION
Population ageing and increasing prevalence of chronic diseases, 
including hypertension and diabetes, which are factors that raise 
the risk of stroke among patients with atrial fibrillation, in addi-
tion to the higher prevalence of atrial fibrillation in the popu-
lation,24 point towards growth in the numbers of patients with 
indications for anticoagulation. In clinical practice in Brazil, 
only a small proportion of patients receive anticoagulant ther-
apy and this requires a solution.5 International guidelines recom-
mend atrial fibrillation screening among patients greater than 
or equal to 65 years of age.25 However, within the Brazilian con-
text, patients with recognized atrial fibrillation have not been 
treated with the recommended therapy for stroke prevention. 
Therefore,  we witness patients being admitted to emergency 

departments presenting the disastrous consequences of strokes, 
which are generally more extensive and therefore associated with 
greater morbidity and mortality than those in patients without 
atrial fibrillation.3,26

The oral anticoagulant therapy currently available in the 
public healthcare system in Brazil is warfarin. It is recom-
mended that the care for patients using oral anticoagulant ther-
apy with warfarin should be provided in anticoagulation clinics,14 
because these have been shown to be more effective in control-
ling these patients’ coagulation in terms of efficacy and safety. 
However, given the numbers of patients with indications for anti-
coagulation, creation of the required number of clinics to attend 
the Brazilian population is not feasible. Without these clinics, the 
decision to indicate anticoagulation and monitoring of patients is 
generally at the discretion of primary care physicians, who often 
do not have specific training for this and have limited access to 
continuing education.27,28 Thus, they feel insecure with regard 
to making such decisions and do not have enough time to pro-
vide the number of consultations that anticoagulation control 
requires.14 Additionally, control undertaken at primary care cen-
ters may produce results that are inferior to those at anticoagu-
lation clinics,23 especially considering that performing the blood 
analysis work in different laboratories with interference from 
preanalytical factors and/or without adequate standardization 
of thromboplastin, may lead to problems in measuring INR lev-
els.14 Consequently, this can generate the need for more consulta-
tions and might increase the risk of complications, thereby fur-
ther increasing the cost.

The present study shows that in the context of Brazilian 
healthcare, after calculating all the costs involved in control-
ling anticoagulation at an anticoagulation clinic among patients 
using  warfarin, this strategy has a higher cost than the sale 
price of the new oral anticoagulants to the public institutions. 
These  results are extremely important, considering the urgent 
need to act more effectively in primary and secondary preven-
tion of cardioembolic stroke among patients with atrial fibrilla-
tion within the Brazilian context.5 

The costs for consultations relating to the new oral antico-
agulants were not calculated, since these drugs do not require 
further consultations, other than the usual controls among these 
patients. For both warfarin and the new oral anticoagulants, the 
patient needs to undergo clinical follow-up with the referral phy-
sician, since the anticoagulation clinic only assesses the oral anti-
coagulant therapy.

It is important to note that the strategy of using the new oral anti-
coagulants is not appropriate for all patients with indications for oral 
anticoagulation, since there is lack of evidence regarding the impact 
of the new oral anticoagulants for some conditions, for example, 
among patients with rheumatic valve disease and atrial fibrillation, 

Table 5. Sensitivity analysis on average monthly cost per 
patient using warfarin, at the anticoagulation clinic
Criteria Costs
Age

≥ 60 years $ 49.78
< 59 years $ 59.54

Origin
Belo Horizonte $ 50.40
Other cities $ 69.80

Distance from home
≥ 20 km $ 63.62
< 20 km $ 51.80
≥ 30 km $ 97.39
< 30 km $ 50.90

Indication
Atrial fibrillation $ 51.03
Other indications $ 57.35

Prices are in US dollars.
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Figure 1. Graphical representation of average monthly cost 
of the strategy of using warfarin, at a public anticoagulation 
clinic, versus using apixaban, dabigatran and rivaroxaban, from 
data available on the federal government’s drug purchasing 
website, projected for the Brazilian population. Considering 
a population of 200 million inhabitants (according to the 
Instituto Brasileiro de Geografia e Estatística, at www.ibge.
gov.br) and an estimated prevalence of atrial fibrillation of 1%, 
around 2 million patients need to make use of anticoagulants. 
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prosthetic heart valves, Chagas cardiomyopathy and thrombus in 
the left ventricle. Some patient profiles have been excluded from 
clinical trials, such as cases of advanced kidney failure or liver failure; 
or have been underrepresented, such as cases of extremes of weight. 

The sensitivity analysis showed that for some patient profiles, the 
strategy of using the new oral anticoagulants seems to be even more 
economically attractive. For example, among non-elderly patients, 
there is a higher cost relating to absenteeism from work than among 
elderly patients; and among patients living in cities other than where 
the clinic is located, or living at least 20 kilometers from the clinic, 
for whom the cost relating to transportation becomes more signifi-
cant, thus making anticoagulation with warfarin a more expensive 
strategy. When comparing patients using anticoagulants because of 
atrial fibrillation with patients with other indications, the costs of 
taking warfarin were significantly lower among patients with atrial 
fibrillation ($ 51.03 versus $ 57.35). Thus,  for patients with atrial 
fibrillation, the costs of taking warfarin are comparable to the costs 
of taking the new oral anticoagulants.

This study has some limitations. Cost-minimization analy-
sis assumes equivalence between interventions. Clinical trials 
have shown that the new oral anticoagulants are at least as effec-
tive as warfarin, with a better safety profile. Thus, there is poten-
tial for even greater cost reduction with the new oral anticoagu-
lants. Although this was a single-center study, the protocol used in 
this anticoagulation clinic is based on international guidelines for 
patient care with anticoagulant use. Additionally, in these analyses, 
we assumed that control undertaken at anticoagulation clinics is the 
recommended strategy for patients taking warfarin.14 However, con-
trol at anticoagulation clinics is not universally available for patients 
using warfarin, and this comparison may not apply to all settings. 

CONCLUSION
This cost-minimization analysis using real data from clinical prac-
tice found that in the Brazilian context, from the perspectives of 
the public healthcare system and of society, the calculated costs 
relating to warfarin use in anticoagulation clinics seem to be cur-
rently higher than those relating to the strategy of using the new 
oral anticoagulants. These data provide support for the discussion 
about incorporating these new drugs for patients within the pub-
lic healthcare system, with the potential to reduce the incidence of 
systemic embolic events and to bring even greater savings from a 
financial point of view and in terms of public health.
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Níveis de pressão arterial e índice de massa corporal em adultos brasileiros com 
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ABSTRACT
CONTEXT AND OBJECTIVE: Increased life expectancy among people with Down syndrome (DS) has in-
troduced new environmental factors that may affect blood pressure (BP) and/or lead to obesity in this po-
pulation. The aim here was to investigate BP levels and body mass index (BMI) in adults with DS, correlating 
these data with the patients’ sex and age. 
DESIGN AND SETTING: Analytical cross-sectional observational study conducted in special schools in 
Curitiba (PR), Brazil. 
METHODS: 97 adult patients were included. BP was measured in accordance with the established guide-
lines. BMI was calculated by dividing the weight by the height squared (kg/m2). 
RESULTS: Sex had no influence on BMI; nor did systolic BP (SBP) or diastolic BP (DBP). The age range was 
from 18 to 56 years. No correlation was observed between increasing age and greater BMI or BP. Eighty-six 
individuals (88.7%) presented normal BP, eleven (11.3%) prehypertension and none hypertension. Twenty 
patients (20.4%) presented BP lower than 90 × 60 mmHg. BMI ranged from 18 to 48 kg/m2 (mean of 28.8 
± 3.92 kg/m2): 21.9% had normal weight; 40.7% were overweight; and 25.3% had obesity class I, 9.9% class 
II and 2.2% class III. Higher BMI was associated with significantly greater SBP and DBP (P = 0.0175 and P = 
0.0015).
CONCLUSION: Sex and age did not influence SBP, DBP or BMI in Brazilian adults with DS. Higher BMI was 
associated with greater BP (both systolic and diastolic). 

RESUMO
CONTEXTO E OBJETIVO: O aumento da expectativa de vida das pessoas com síndrome de Down (SD) 
introduziu novos fatores ambientais que podem afetar a pressão sanguínea e/ou levar a obesidade nessa 
população. O objetivo foi investigar os níveis de pressão arterial (PA) e o índice de massa corporal (IMC) em 
adultos com SD, correlacionando estes dados com a idade e o gênero dos pacientes. 
DESENHO E LOCAL: Estudo observacional, transversal e analítico, realizado em escolas especiais em Curi-
tiba (PR), Brasil.
MÉTODOS: Foram incluídos 97 pacientes adultos. A aferição da PA foi feita de acordo com as diretrizes 
estabelecidas. O IMC foi calculado dividindo-se o peso pela altura ao quadrado (kg/m2).
RESULTADOS: O gênero não influenciou o IMC, a pressão arterial sistólica (PAS) e diastólica (PAD). A idade 
variou de 18 a 56 anos. Não foi observada correlação entre aumento da idade e maior IMC ou pressão 
arterial. 86 indivíduos (88,7%) apresentaram PA normal, 11 (11,3%) pré-hipertensão e nenhum hipertensão. 
Vinte (20,4%) apresentaram PA inferior a 90 × 60 mmHg. O IMC variou entre 18 e 48 kg/m2 (média de 28,8 ± 
3,92), 21,9% tinham peso normal, 40,7% sobrepeso, 25,3% obesidade grau I, 9,9 % grau II e 2,2% obesidade 
grau III. Aumento significativo da PAS e PAD foi associado com elevação do IMC (P = 0,0175 e P = 0,0015).
CONCLUSÃO: Verificou-se que sexo e idade não influenciaram PAS, PAD e IMC em adultos brasileiros com 
SD. O aumento significativo da PAS e PAD foi associado com o aumento do IMC.
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INTRODUCTION
Over the last five decades, there has been a trend toward lon-
ger survival among individuals with Down syndrome (DS).1-3 
In developed countries, recent estimates have indicated that their 
average age at death is greater than 50 years.2,3 Reduced institu-
tionalization with increased mobility and integration into society 
has also played a role.1,4,5

DS is a multiorgan disorder, affecting the heart and vascu-
lar system both structurally and functionally.6 Conditions such 
as obesity, mobility restrictions, depression, hypothyroidism and 
Alzheimer’s disease are known to become increasingly prevalent 
in later life,7 including increased blood pressure (BP) and body 
mass index (BMI). There are a few studies evaluating blood pres-
sure in adults with DS that have reported that their BP is lower 
than that of the general population and people with other forms 
of mental handicap. However, some of these studies were con-
ducted many years ago.8,9 Today, individuals with DS are exposed 
to different environmental factors such as stress, fast foods, 
greater social inclusion and new challenges that can affect BP 
and cause obesity.

Draheim et al.10 investigated 52 DS patients and reported that 
systolic and diastolic BP were significantly lower in adults with 
DS than in a matched control group; and that their body mass 
index (BMI) was 31.0 ± 6, which was significantly higher than 
that of the controls (28.0 ± 7). There are no studies on this topic 
conducted in Brazil.

OBJECTIVE
In the present study, we investigated the levels of diastolic/sys-
tolic BP and BMI among noninstitutionalized adults with DS 
in Curitiba, Brazil, correlating the findings with the patients’ 
sex and age.

METHODS
This study had an observational cross-sectional design and 
was approved by the local research ethics committee (Positivo 
University, number 297.349/2013). The parents or guardians of 
all participants signed informed consent forms.

The study population comprised adults with DS over the 
age of 18 years who were being followed up at two institutions: 
Associação de Pais e Amigos dos Excepcionais (APAE-PR) and 
Associação Reviver, both in Curitiba, Paraná. The parents were 
sent a letter proposing the study. If they agreed, they signed the 
consent form and the patient was included in the study. In a brief 
questionnaire, the participants answered questions about the 
presence of diagnosed hypertension, smoking and alcohol con-
sumption. The participants received guidance on healthy habits 
and were encouraged to practice physical activity. The study was 
conducted over the period from May 2013 to September 2013. 

The researchers invited 97 consecutive adults with DS 
who were attending the schools that collaborated in the study. 
All  agreed in to participate. Thus, a total of 97 DS patients 
(49 male and 48 female patients) in Curitiba, Paraná, Brazil, were 
included in the study. None of them were smokers or alcohol 
consumers or had hypertension diagnosed previously.

BP measurements were made using the auscultatory method 
with a calibrated mercury sphygmomanometer, performed by 
an operator trained in the standardized technique. The patients 
were properly prepared and positioned. They remained seated 
quietly for at least five minutes on a chair, with feet on the floor 
and arms supported on armrests at heart level. Caffeine and 
exercise needed to be avoided for at least 30 minutes prior to the 
measurements, in accordance with the guidelines established by 
the American Heart Association in the Seventh Report of the 
Joint National Committee (JNC-7).11 The measurements made 
by the two researchers agreed well when simultaneous record-
ings were made in the right and left arms of the patients, with 
appropriate cuff sizes used. For all the patients in this study, 
three BP measurements were made, done on different days 
within one week. The mean from these measurements was used 
in the analyses.

BMI was calculated by dividing the weight in kilograms 
by the height in meters squared (kg/m2), in accordance with 
the World Health Organization (WHO) recommendations.12 
To obtain the patients’ body weight and height, we used an elec-
tric scale and a tape measure. Patients who presented abnormal 
BP measurements received a letter from the school, in which 
their parents were advised to seek the municipal health service 
for the patients’ BP to be measured. The healthcare professional 
assigned to the special school was also informed about the find-
ings. All the patients received information about proper nutrition 
and physical exercise for maintaining their health.

The data distribution was analyzed using the Kolmogorov-
Smirnov test. The results were expressed as the mean and stan-
dard deviation (SD) for parametric data and as the median and 
interquartile range (IQR) for nonparametric data. The Fisher 
exact and chi-square tests were used for association studies on 
nominal data and the unpaired t test and Mann-Whitney test 
were used for continuous data. Calculations were done with the 
aid of the GraphPad Prism software, version 4.0, and Medcalc 
version 12.1.3.0. The significance level used was 5%.

RESULTS
Among the 97 DS patients, 49 (51%) were male. There were no 
statistically significant differences according to sex with regard 
to evaluations on BMI (P = 0.84), systolic blood pressure (SBP) 
(P = 0.64) or diastolic blood pressure (DBP) (P = 0.33), as dem-
onstrated in Table 1.
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The population age range was from 18 to 56 years, with 
a mean age of 26.5 ± 6.52 years; 74.2% were less than or equal 
to 30 years of age (Table 1). The statistical analysis showed that 
there was no association between increasing age and higher BMI 
(P = 0.64), or between increasing age and SBP (P = 0.45) or DBP 
(P = 0.80).

The systemic arterial pressure ratios of the 97 patients evalu-
ated in this study ranged from 72/36 mmHg to 132/88 mmHg. 
Eighty-six of them (88.7%) presented BP below the “optimal” 
reference value (120/80 mmHg) for individuals with normal 
BP, as recommended through JNC-7.11 Eleven patients (11.3%) 
were classified as presenting prehypertension and no patient pre-
sented hypertension (Table 1). Three patients (3.1%) had border-
line BP, defined as SBP 130-139 mmHg and another two patients 
(2.1%) showed DBP between 85 mmHg and 89 mmHg. On the 
other hand, twenty patients (20.4%) presented BP levels lower 
than 90 mmHg × 60 mmHg (10 males; mean age of 26.4 years): 
seven individuals with normal BMI, 10 with obesity class I and 
three with obesity class II. Four of them had systemic BP of 
70 mmHg × 50 mm/Hg.

BMI screening was performed on 91 patients. Six patients did 
not allow weight and height measurements to be made. The BMI 
ranged from 18 to 48 kg/m2, with a mean of 28.8 kg/m2 ± 3.92 kg/m2. 
Among the patients, 21.9% presented weight within normal 
limits, while 40.7% were classified as overweight, 25.3% as 
obese class I, 9.9% as obese class II and 2.2% as obese class III, 
in accordance with the World Health Organization classifica-
tion system12 (Table 1).

Higher BMI was associated with significant greater SBP 
and DBP (P = 0.0175 and P = 0.0015, respectively). Figure 1 
shows the SBP and DBP values according to BMI variation. No 

significant correlation was observed when the patients’ ages 
were compared with either SBP or DBP. Among the patients 
with normal weight (21.9%), the median BP was 101 mmHg 
x 65 mmHg. The overweight patients (40.7%) had median 
BP of 102 mmHg x 66 mmHg and those with obesity class 
I (25.3%) had median BP of 105 mmHg x 70 mmHg. BP was 
significantly greater among the patients with obesity classes 
II and III (12.1%), who showed median BP of 115 mmHg x 
80 mmHg (P = 0.0038), in comparison with the patients with 
normal weight.

Men Women Total
Demographic data

Subjects (%) 49 (50.5%) 48 (49.5%) 97 
Mean age ± SD (years) 25.1 ± 5.21 27.8 ± 7.8 26.5 ± 6.52 
Average weight (kg) 70.6 63.6 67.1 
Average height (cm) 157 147 152 

Blood pressure (BP)
Mean systolic BP (mmHg) 102.0 ± 15.73 104.4 ± 14.41 104.1 ± 12.55
Mean diastolic BP (mmHg) 67.2 ± 10.75 69.3 ± 10.94 68.2 ± 8.90
Normal BP 45 41 86 (88.7%)
Prehypertension 4 (8.1%) 7 (17.1%) 11 (11.3%)

Body mass index
Normal weight 10 (22.2%) 10 (21.7%) 20 (21.9%)
Overweight 18 (40%) 19 (41.3%) 37 (40.7%)
Obese class I 14 (31.1%) 9 (19.6%) 23 (25.3%)
Obese class II 3 (6.7%) 6 (13%) 9 (9.9%)
Obese class III 0 2 (4.3%) 2 (2.2%)

SD = standard deviation.

Table 1. Clinical and demographic data and comparison between sexes in the study group 
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Figure 1. Blood pressure levels in patients with Down 
syndrome, according to body mass index.

SBP = systolic blood pressure; DBP = diastolic blood pressure; 
OW = overweight; Ob-I = obesity class I; Ob-II and III: obesity 
classes II and III.
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DISCUSSION
In this study, we evaluated the BP and the BMI of adults with DS. 
We showed that the diastolic and systolic BPs were lower among indi-
viduals with DS and that high BMI was associated with increased BP.

In terms of BP, in our study, the majority (88.7%) of the 
patients had BP below the recommended levels, which is consis-
tent with the findings of other authors.8,10 Among our patients, 
none presented hypertension; 11 cases (11.3%) were classified as 
presenting prehypertension, among which 9 presented obesity 
class II and III. These patients will be monitored through peri-
odic measurements of their BP and referral for medical care. 
On the other hand, 20.6% of the patients presented low systemic 
blood pressure, i.e. below 90 mmHg x 60 mmHg, without any 
association with sex or age. Some authors have suggested that 
this low BP may be associated with Alzheimer’s disease and pre-
mature aging among individuals with DS.8 On the other hand, 
the lack of influence of sex and age on BP and BMI may be due to 
the small sample size or to survival bias, in the case of age.

A sedentary lifestyle and an unhealthy diet are common 
among individuals with DS, especially among those living in 
community settings.13,14 The prevalence of overweight and obe-
sity among patients with DS is significantly higher than among 
other patients with intellectual disabilities or in the general popu-
lation. The reported prevalence of obesity among adults with DS 
is between 31% and 47%.15-17 In our study, the prevalence of obe-
sity among adults with DS was 37.8%, and 40% of the population 
was overweight. Only 22.2% presented appropriate weight for age. 
It is natural to emphasize the importance of consistent exercise, 
good diet, community involvement and regular health examina-
tions for these individuals. In a study on physical inactivity among 
adults with intellectual disability, Draheim et  al.18 reported that 
less than 46% of the men and women participated in the rec-
ommended amount of physical activity and that no adults older 
than 30 years reported participation in vigorous physical activity. 
However, Fujiura et al.19 founded that there were no strong links 
between BMI, diet and exercise among adults with DS. They dis-
covered a significant link between friendships or access to rec-
reation and BMI, concluding that community interactions had a 
major effect on health. In our view, healthy behavior should be 
stimulated. It is to be expected that a specific approach is needed 
to get these people interested and motivated to change their life-
style. Therefore, development of specific programs for DS patients 
that may be conducted in schools is necessary. 

CONCLUSION
In our study, we found that sex and age did not influence SBP, 
DBP or BMI among Brazilian adults with DS. We observed that 
our DS patients presented high BMI. Furthermore, higher BMI 
was associated with higher systolic and diastolic BP. 
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Hematological approaches to multiple myeloma: trends from 
a Brazilian subset of hematologists. A cross-sectional study
Condutas hematológicas perante o mieloma múltiplo: tendências 
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ABSTRACT
CONTEXT AND OBJECTIVE: For the last nine years, hematologists and oncologists have gathered an-
nually at an educational symposium organized by a Brazilian and an American hospital. During the 2015 
Board Review, a survey among the attendees evaluated the differences in management and treatment 
methods for multiple myeloma (MM). 
DESIGN AND SETTING: Cross-sectional study during an educational hematology symposium in São 
Paulo, Brazil. 
METHODS: Hematologists present at the symposium gave responses to an electronic survey by means 
of mobile phone. 
RESULTS: Among the 350 attendees, 217 answered the questionnaire. Most of the participants believed 
that immunotargeting agents (iTA) might be effective for slowing MM progression in heavily pretreated 
patients (67%) and that continued exposure to therapy might lead to emergence of resistant clones in 
patients with MM (76%). Most of the physicians use maintenance therapy after hematopoietic stem cell 
transplantation (95%) and 45% of them would further restrict it to post-transplantation patients with un-
derlying high-risk disease. The first-line drugs used for transplantation-ineligible patients (TI-MM) were 
bortezomib-thalidomide-dexamethasone (31%), bortezomib-dexamethasone (28%), lenalidomide-
dexamethasone (Rd; 17%) and melphalan-based therapy (10%). Lenalidomide was the drug of choice for 
post-transplantation maintenance for half of the participants. No significant differences were observed 
regarding age or length of experience. 
CONCLUSION: The treatment choices for TI-MM patients were highly heterogenous and the melphalan-
based regimen represented only 10% of the first-line options. Use of maintenance therapy after transplanta-
tion was a common choice. Some results from the survey were divergent from the evidence in the literature. 

RESUMO
CONTEXTO E OBJETIVOS: Há nove anos, hematologistas e oncologistas se reúnem anualmente em um 
simpósio educacional organizado por um hospital brasileiro e outro norte-americano. Durante o Board 
Review 2015, uma pesquisa foi conduzida entre os participantes e avaliou as diferenças na conduta e 
opções de tratamento para o mieloma múltiplo (MM).
DESENHO E LOCAL: Estudo transversal no simpósio educacional de hematologia em São Paulo. 
MÉTODOS: Hematologistas presentes no simpósio responderam a uma pesquisa por celular.
RESULTADOS: Dos 350 inscritos, 217 responderam o questionário. A maioria dos participantes acredita 
que a terapia-alvo imune (iTA) pode ser efetiva para desacelerar a progressão do MM em pacientes que 
já foram muito tratados previamente, e que a exposição contínua à terapia pode gerar clones resistentes 
em pacientes com MM (76%). A maioria usa terapia de manutenção após transplante de células-tronco 
hematopoiéticas (95%) e 45% dos médicos a restringiriam a pacientes pós-transplante com doença de 
base de alto risco. As drogas de primeira linha adotada para os pacientes inelegíveis para transplante (PIT) 
foram bortezomibe-talidomida-dexametasona (31%), bortezomibe-dexametasona (28%), lenalidomina-
dexametasona (Rd; 17%) e terapia baseada em melfalan (10%). A lenalidomida foi a droga de escolha 
para a manutenção pós-transplante para metade dos participantes. Nenhuma diferença significativa foi 
encontrada para idade ou tempo de experiência.
CONCLUSÃO: As escolhas de tratamento para PIT foram altamente heterogêneas e o regime baseado em 
melfalan representou somente 10% das opções de primeira linha. Terapia de manutenção após transplante 
é opção comum. Alguns dos resultados do levantamento foram divergentes das evidências na literatura.
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INTRODUCTION
Multiple myeloma (MM) is a plasma cell disease that represents 
about 10% of hematological malignancies and has an annual inci-
dence of up to 5.6 per 100,000 individuals in the western hemi-
sphere.1,2 On a worldwide scale, approximately 86,000 new cases 
of MM occur annually.3 Regarding Latin American epidemio-
logical datasets, little is known about the incidence and clinical 
features,3,4 and the exact incidence of MM in Brazil has not yet 
been determined,4,5 but according to the International Myeloma 
Foundation, there are around 30,000 Brazilian MM patients cur-
rently under treatment.6 The management of MM has been rev-
olutionized over the last few years and this has been based on 
understanding recent advances in MM pathophysiology, discov-
ery of new target pathways and development of novel therapeu-
tic agents.7 

Over the last nine years, Albert Einstein Hospital (São 
Paulo, SP, Brazil), in collaboration with MD Anderson 
Cancer Center (Houston, TX, USA), developed an annual 
state-of-the-art hematological symposium that was attended 
by over 400 hematologists from Latin America (mostly Brazil). 
In 2015, the symposium was held on June 23-26 and included 
a hematological review course, which promoted opportuni-
ties for physicians (mostly clinical hematologists and oncol-
ogists) to update and share their understanding of diseases 
and to disseminate practical knowledge (including in relation 
to therapeutic agents) on different topics within hematology. 
The educational content included both malignant and benign 
hematology. The majority of the lectures were in Portuguese, 
and there were four international speakers. In the light of 
recent advances and controversies, one of the highly appreci-
ated topics discussed was that of MM. 

OBJECTIVES
With the aim of assessing Latin American common standards of 
care, and their distinctions, and also the experience and expecta-
tions of hematologists concerning new treatments, a survey was 
developed and administered among the Brazilian symposium 
attendees. The objective of the survey was to evaluate the contro-
versies and differences in practical management and treatment 
methods for MM. We hypothesized that better understanding of 
Latin American hematologists’ treatment choices would allow us 
to identify and improve physician support and patient care.

METHODS
During the Board Review of the Ninth International Symposium 
for Updating on Hematological Topics and the Ninth Symposium 
for Bone Marrow Transplantation (IX Simpósio Internacional 
de Atualização em Temas de Hematologia/IX Simpósio de 
Transplante de Medula Óssea), held jointly from June 23 to 26, 

2015, 350 participants were invited to answer a survey on MM 
therapy using a free mobile phone application called MDRing 
(Figure 1). Questions were synchronized with the lecture top-
ics and the participants were encouraged to answer the ques-
tionnaire preferably before each presentation. Each electronic 
questionnaire had multiple closed options for responses and the 
numbers of options for each question were variable. In addi-
tion, pertinent demographic information was collected, includ-
ing gender, academic practice, age and number of years of pro-
fessional experience. The survey was composed of 15 questions 
involving treatment-related topics, including immunotargeting, 
transplantation, options for multiple myeloma patients who are 
ineligible for transplantation and maintenance treatment. 

We report here the survey results as percentages of 
respondents, excluding those who did not provide an answer 
to a particular question. Subgroup analyses were conducted 
according to gender, age (groups of greater than or equal to 
35 years or less than 35 years) and experience (more than 10 
years after specialization and less than 10 years). The univari-
ate statistical analysis included the chi-square test. The statis-
tical analyses were performed using the SPSS software (IBM, 
Chicago, 2013). The  significance level was set at a P-value 
of 0.05.

RESULTS
During the four-day symposium, a total of 217 participants 
answered the questionnaire completely. The median age of the 
population studied was 35 years (range: 25-47 years); 59% were 
male; the median length of time since graduation was 10 years 
(range: 3-24 years); and 53% had less than 10 years of experience. 
The survey participants’ characteristics and their responses are 
shown in Tables 1 to 4 and Figure 2. Although some participants 

Figure 1. On-screen appearance of MDRing, an application 
created for surveying the physicians during the symposium.
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at the symposium were from other Latin American countries, 
only Brazilian hematologists answered the questionnaire on 
this occasion.

In analyzing new drugs, the majority of the participants 
believed that immunotargeting agents (iTA) might be effective in 
slowing disease progression in MM patients with multiple lines 
of prior therapy. Younger physicians (83% versus 58%; P = 0.069) 
and physicians with less than 10 years of experience (93% ver-
sus 60%; P = 0.08) tended to consider that iTA would be effective 
in this situation, although the difference was not significant. iTA 
was perceived to be important equally by male and female physi-
cians (73% males versus 64% females; P > 0.175; Table 1).

The majority of the physicians (76%) believed that continued 
exposure to therapy might lead to emergence of resistant clones 
in patients with MM. No significant differences were observed 
based on participant’s age, gender or years in practice, for this 
variable (Table 2). 

With regard to maintenance therapy (MT), the major-
ity (95%) of the physicians declared that they would offer it to 
patients undergoing treatment for MM. However, the majority 
(46%) would restrict maintenance therapy to post-transplan-
tation cases that were classified as high-risk, while 29% of the 
physicians would extend MT to all transplantation patients. No 
significance difference was found in relation to gender, age or 
years in practice (Table 3). 

Side effects were considered to be the main reason (56%) for 
halting oral therapy for MM beyond complete remission, fol-
lowed by the practice of saving therapy for future relapses (22%) 
and the practice of using a fixed drug approach (12%), in which 
the physician offers two additional cycles beyond complete 
remission. There was no significant difference in age or years in 
practice among these respondents (Table 4).

The responses to additional questions on transplantation 
and maintenance pulse therapy for MM patients are shown 
in the graphs of Figure 2. Regarding first-line treatment for 
transplantation-ineligible MM patients, we observed that 31% 
of the physicians used bortezomib-thalidomide-dexameth-
asone, 28% bortezomib-dexamethasone and 17% lenalido-
mide-dexamethasone (Rd), while only 10% of the participants 
chose melphalan-based therapy. In relation to the melphalan-
based regimen of choice for non-transplantation myeloma 
cases, 41% of the participants chose a regimen with bortezo-
mib, known as bortezomib-melphalan-prednisone (VMP), fol-
lowed by melphalan-prednisone-lenalidomide (MPR) (14%). 
Melphalan-prednisone-thalidomide (MPT) was the option for 
only 10% of the physicians and melphalan-prednisone (MP) for 
7%. About half of all the survey respondents answered that they 
continued to provide maintenance therapy for MM patients who 
were not eligible for transplantation until progression, whereas 
38% chose maintenance therapy for two years and 12% reported 
that they were not concerned about this treatment. 

Regarding the duration of post-transplantation MT, 50% of 
the physicians said that they would maintain it until disease pro-
gression, 30% would use it for two years, 10% would apply it for 
six months and the other 10% would not agree with the latter 
options. Lenalidomide was the drug of choice for post-transplan-
tation maintenance for half of the participants, followed by tha-
lidomide (20%) and bortezomib or prednisone (10%).

DISCUSSION
The data on the responses regarding iTA presented here dem-
onstrated that younger physicians believed more strongly that 
iTA was the preferred option for decreasing disease progression. 
Critical new steps in MM management rely on development of 

Table 1. Perceptions about the effectiveness of 
immunotargeting agents according to age, clinical experience 
and gender of the respondent (%)

Variable

Do you believe immunotargeting 
agents may be effective for slowing 

disease progression in cases of heavily 
pretreated multiple myeloma?

P

No
We need 

more data
Yes

Gender
Female 0 36 64

0.175
Male 9 18 73

Experience
< 10 years 0 7 93

0.080
≥ 10 years 0 40 60

Age
< 35 years 0 17 83

0.069 
≥ 35 years 0 42 58

Table 2. Perceptions about resistance caused by continued exposure 
to therapy, according to age, clinical experience and gender (%)

Variable

Do you believe that continued exposure to 
therapy can produce resistant myeloma? P

No Yes

Gender

Female 24 76
0.702

Male 17 83

Experience

< 10 years 20 80
0.999

≥ 10 years 23 77

Age

< 35 years 13 87
0.075

≥ 35 years 33 67
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second-generation novel agents and the advent of monoclonal 
antibodies. Various antigens have been implicated as potential 
therapeutic targets in MM. CD38 is an important immunotherapy 
target because of its high level of expression in malignant plasma 
cells and low expression in other cells, as well as being an impor-
tant modulator of intracellular signaling.8 Preliminary results sug-
gest that the use of CD38-targeting antibodies in case of relapsed 
or refractory MM presents a safe profile and at least a minimal 
response rate.9 Furthermore, an ability to overdrive genetic muta-
tions, with prolonging of the durable response, has been reported.10 

As described above, most respondents believed that con-
tinued exposure to therapy might lead to emergence of resis-
tant clones. The literature shows that chemoresistance patterns 
can indeed be acquired. One study reported that the mechanism 
consisted of a situation of coexistence of several clones, in which 
treatment was able to eradicate the major chemosensitive clone, 
but not the minor chemoresistant clone, which eventually became 
the dominant clone with continued treatment and subsequently 
drove the proliferation.11 Continuous exposure to therapy could 
contribute to this process and, in cases of adverse cytogenetic 
abnormalities, maintenance therapy has demonstrated lack of 
efficacy primarily due to the emergence of tumor-resistant clones 
in patients with prolonged exposure to thalidomide.12,13

We observed that the great majority of respondents would 
offer MT to their MM patients, and their first-choice drug was 
lenalidomide. Although a cure for MM is still not possible in 
many patients, long-term MT can have a positive impact on 
response duration, progression-free survival and overall sur-
vival, assuming controlled minimal toxicity rates, as shown in 
several studies.10 There is evidence supporting lenalidomide as 
the best candidate for use as MT. Two randomized trials evaluat-
ing maintenance therapy using lenalidomide versus placebo fol-
lowing autologous stem cell transplantation (ASCT) have been 
published, and have demonstrated that use of lenalidomide pro-
vides significantly prolonged progression-free survival of two to 
four years.14,15 The Cancer and Leukemia Group B (CALGB) trial 
also demonstrated that the group who received induction ther-
apy with lenalidomide obtained an overall survival benefit.15 

Most participants in the present study reported that high-
dose therapy with ASCT was still the standard of care, cor-
responding to the preferred therapy for patients at their first 
complete remission, even in the era of novel therapies. The emer-
gence of deep complete remission with novel drugs has led some 
groups to test new upfront treatments without immediate trans-
plantation.10 The criteria for defining eligibility for transplan-
tation were heterogeneous in the present study, as shown in 

Table 3. Personal experience with maintenance therapy according to age, experience and gender (%)

Variable
Do you offer maintenance therapy for multiple myeloma?

P
No

Yes, to all patients regardless 
of transplantation

Yes, only to high-risk post-
transplantation patients

Yes, to all post- 
transplantation patients

Gender
Female 4 11 50 35

0.592
Male 0 24 38 38

Experience
< 10 years 7 6 60 27

0.955
≥ 10 years 7 7 50 36

Age
< 35 years 10 17 40 33

0.202 
≥ 35 years 0 23 54 23

Table 4. Main reason for stopping oral therapy for multiple myeloma beyond complete remission (%)

Variable
What is the main reason for stopping oral therapy for myeloma beyond complete remission?

PI give 2 cycles past 
complete remission

I save drug for 
relapse

Patient preference
Reimbursement 

issues
Side effects

Gender
Female 11 15 0 7 67

0.011
Male 39 23 15 0 23

Experience
< 10 years 0 30 7 0 63

0.106
≥ 10 years 23 23 0 8 46

Age
< 35 years 4 28 4 4 60

0.200
≥ 35 years 22 13 4 9 52
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Figure 2. Responses to questions about treatment methods for multiple myeloma (MM) among hematologists attending a symposium in 
São Paulo, Brazil, in 2015. 
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Figure 2. Regarding the percentage of transplantation-eligi-
ble MM patients who actually receive this therapy, 45% of the 
respondents declared that less than 50% of the patients really 
underwent transplantation. However, the reason for this was not 
investigated. We believe that this is an issue worth exploring in 
future investigations. Lack of availability of public healthcare ser-
vices for transplantation may have been the reason for this.

The first-line treatment for transplantation-ineligible patients 
was found to be heterogeneous in this study. Several randomized 
trials have shown that the MPT regimen can delay disease pro-
gression and improve overall survival, in comparison with MP.16-

18 A meta-analysis on six randomized trials comparing MPT with 
MP showed that there was an improvement in progression-free 
survival and overall survival with MPT, but also an increased rate 
of toxicity.19 Based on these studies, MPT has been approved as 
the standard of care. The phase III VISTA trial demonstrated bet-
ter overall survival with VMP, in comparison with MP, after five 
years of follow-up, among patients ineligible for transplantation.20 
The European Myeloma Network recommendations indicated 
that MPT and VMP are the preferred regimen for transplantation-
ineligible patients.21 Indeed, according to a recent review of clini-
cal trials undertaken globally, MPT and VMP are the first-choice 
regimens for transplantation-ineligible patients.13 However, the 
melphalan-based regimen represented only 10% of the options 
as first-line treatment for transplantation-ineligible multiple 
myeloma in our study. Use of bortezomib-thalidomide-dexameth-
asone (VTD), which was the first choice among our participants, 
and use of a bortezomib-dexamethasone (VD) regimen alone, 
which was their second choice for patients with transplantation-
ineligible multiple myeloma, were evaluated in the UPFRONT 
trial, published recently in the Journal of Clinical Oncology. These 
options were not inferior to VMP.22 With a median follow-up of 
42.7 months, the median progression-free survival, median over-
all survival and overall response rates were similar for these three 
options, with no significant difference. Nevertheless, VTD, which 
was the first choice in Brazil in our study, was correlated with 
greater numbers of common adverse events than VMP and VD, 
based on the UPFRONT trial. The results from a multicenter open-
label phase III trial (FIRST) comparing the efficacy and safety of 
Rd versus MPT among transplantation-ineligible patients dem-
onstrated that Rd significantly improved the primary endpoint of 
progression-free survival, compared with MPT.23 Based on these 
findings, continuous Rd, which was the third treatment option 
among our physicians, could become a new standard of treatment 
for these patients. 

We believe our survey helps to identify how physicians 
approach patient care and treatment in multiple myeloma cases 
and the expectations for the future. We are thus opening a world-
wide dialogue about opportunities for improving physician sup-
port and patient treatment.

CONCLUSIONS
The physicians surveyed believed that iTA would be an option for 
decreasing disease progression among MM patients. These Latin 
American hematologists mostly adopted MT over the long-term, 
with lenalidomide as the first-choice drug. The criteria for defin-
ing eligibility for stem cell transplantation were quite heteroge-
neous, according to the hematologists’ responses, as also were the 
criteria regarding first-line treatment for patients who were ineli-
gible for transplantation. This last response was divergent from 
the evidence in the literature. Evidence-based medical education 
initiatives are therefore necessary. 
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Perspectivas no tratamento da doença de Alzheimer: uma revisão sobre  
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ABSTRACT
CONTEXT AND OBJECTIVE: Dementia is a syndrome characterized by functional and cognitive decline. 
Alzheimer’s disease (AD) is one of the most common causes of dementia and has high prevalence among 
the elderly. It is known that there is no drug capable of interfering with the course of the disease. Research 
on treatments for AD has been marked by the appearance of new drugs and their abandonment. This 
study aimed to describe drugs that have been studied with regard to treating AD and which are capable 
of influencing the course of the disease. 
DESIGN AND SETTING: Narrative review on original articles published worldwide.
METHODS: A systematized search was conducted in the PubMed/MEDLINE, Cochrane Library/Cochrane 
and SciELO/Bireme databases. The descriptors “Molecular Mechanisms of Pharmacological Action” and 
“Drug Therapy” were each combined with the descriptor “Alzheimer disease”. All of these can be found in 
MeSH and DeCS. These descriptors were used alone or in combination, and a filter specifying publication 
between January 2009 and October 2015 in English, Spanish or Portuguese was set. 
RESULTS: 6,888 articles were found, of which 37 were included in this review; 70.3% of the articles selected 
were of good quality with low or unclear risk of bias. 86 drugs were considered promising for AD treatment 
and these were classified into 20 pharmacological categories. 
CONCLUSION: There are no drugs capable of influencing the course of AD such that treatments are safe 
and effective. However, immunomodulators stood out as promising, given their effectiveness and quality 
in the articles analyzed.

RESUMO
CONTEXTO E OBJETIVO: A demência é uma síndrome caracterizada por declínio funcional e cognitivo, 
sendo a doença de Alzheimer (DA) uma das causas mais comuns e de alta prevalência em idosos. Sabe-se 
que não há medicamento capaz de interferir no curso da doença e as pesquisas para o tratamento da DA 
têm sido marcadas pelo surgimento e abandono de novas drogas. O objetivo deste estudo foi descrever 
as drogas capazes de influenciar o curso da DA que têm sido estudadas para o tratamento da doença. 
TIPO DE ESTUDO E LOCAL: Revisão narrativa de artigos originais publicados mundialmente.
MÉTODOS: Foi realizada uma busca sistematizada nas bases de dados PubMed/MEDLINE, Cochrane Li-
brary/Cochrane e SciELO/Bireme. Cada um dos seguintes descritores “Mecanismos Moleculares de Ação 
Farmacológica” e “Quimioterapia” foram combinados com o descritor “Doença de Alzheimer”, todos encon-
trados no MeSH e DeCS. Os descritores foram usados sozinhos ou em combinação, fixando como filtros as 
publicações de 2009 a 2015, em língua inglesa, espanhola e portuguesa. 
RESULTADOS: Foram encontrados 6.888 artigos, dos quais 37 foram incluídos nesta revisão; 70,3% dos 
artigos selecionados tiveram boa qualidade com baixo ou indefinido risco de viés. Foram elencadas 86 
drogas promissoras ao tratamento da AD. Elas foram classificadas em 20 categorias farmacológicas. 
CONCLUSÃO: Não há fármacos capazes de interferir no curso da DA com efetividade e segurança no 
tratamento. Contudo, os imunomoduladores foram considerados promissores devido ao fato de apresen-
tarem efetividade e qualidade nos artigos analisados.
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INTRODUCTION
Dementia is a syndrome characterized by functional and cogni-
tive decline.1-4 Alzheimer’s disease (AD) is one of the several pos-
sible causes of dementia, corresponding to 60% to 70% of cases.4,5 
The prevalence of dementia due to AD increases with age, such 
that AD accounts for 5% of dementia cases in the age group 
of 65-74 years and 50% in the age group over 85 years.6 AD is 
responsible for reduction of life expectancy by 50% from the time 
of diagnosis in elderly patients.7 

AD is characterized by destruction of the functional activity 
of neurons in the cerebral cortex, amygdale, frontal base, limbic 
system and hippocampus, and also by cortical atrophy, thereby 
causing impairment of cholinergic synapses in the central nervous 
system (CNS). This is due to formation of inflammatory plaque or 
neuritic plaque (NP) and neurofibrillary tangles (NFTs), which are 
associated with the first onset of disease and secondary develop-
ment thereafter. The brain regions affected account for memory, 
learning, emotional reactions and behavior.8-10

The mechanisms for formation of NP and NFTs that have 
been best elucidated relate to amyloid-beta (Aβ) peptide and 
tau protein. Some studies have indicated possibilities that repre-
sent the “start” of NP and NFT formation, such as inflammation, 
mitochondrial function, oxidative stress, vascular changes, gene 
expression and functionality of the endocrine system. These may 
be factors relating to the physiopathology of AD.4,10

Aβ peptide is a natural product from the metabolism of the 
amyloid precursor protein (APP), which is a neuronal trans-
membrane protein.8,11 Aggregation of Aβ in the brain and in 
the walls of cerebral blood vessels gives rise to extracellular 
lesions that lead to formation of NP, thus causing neurotoxic-
ity. Overproduction of APP or diminished clearance are possible 
explanations for the occurrence of this process. These situations 
arise through mutation of both genes that encode APP (chromo-
some 21) and in the genes encoding presenilin 1 and output 2 
(chromosomes 14 and 1, respectively).10,12,13

NFT formation can be explained in terms of hyperphosphor-
ylation of tau protein filaments. This protein is important for for-
mation of the neuronal cytoskeleton and for transport through 
formation of microtubules. Thus, this hyperphosphorylation 
involves denaturing the protein that takes part in intracellular 
transport, which culminates in neuronal cell death.10,12

Over almost the entire course of the disease, cholinergic 
activity is most affected and this is correlated with the sever-
ity of AD. The reduction in the number of cholinergic neurons 
through development of AD implies loss of nicotinic receptors 
in the hippocampus and cortex. These are responsible not only 
for release of acetylcholine (ACh), but also for release of other 
important neurotransmitters that are involved in memory and 
mood, including glutamate, serotonin and norepinephrine.10

Noradrenergic and serotonergic systems are also impaired 
through loss of neurons in the locus coeruleus and raphe 
nuclei.14 Glutamate receptors, particularly of the type N-methyl-
D-aspartate (NMDA), are continuously activated with lower 
concentrations of glutamate, thereby resulting in stimulation of 
uncoordinated neurons and hyperarousal mediated by increased 
calcium influx.15 This leads to destruction of neurons, with cor-
tical atrophy, which then leads to ventricular enlargement and 
impairment of different neurotransmission pathways in key 
regions responsible for memory, learning, emotional reactions 
and behavior.14,16

In this context, the guidelines established in pharmacologi-
cal therapies for treating AD can be summarized as inhibition of 
degradation of ACh or blocking of glutamate receptors, thereby 
reducing glutamatergic activity. This has the aim of enhancing 
cholinergic activity and decreasing the hyperactivity of the excit-
atory neurotransmitter glutamate in the cortex and hippocam-
pus regions.10

Accordingly, the drugs commonly used in current clinical 
practice are acetylcholinesterase inhibitors (IAChEs): donepe-
zil, galantamine and rivastigmine, which can be used alone 
or in combination with memantine, an antagonist of NMDA 
receptors that can also be used alone, depending on the stage 
of the disease. However, the pharmacological agents so far 
available as drug therapy have not been proven to modify the 
course of the disease, since they are only effective for symp-
tomatic treatment.10,17

In fact, success in this quest has consistently required clar-
ification of the molecular mechanisms relating to the two best 
pathological pathways elucidated with regard to formation of 
NP and NFTs in AD cases.18-21 Some studies have put forward 
new biomolecular mechanisms linked to the physiopathology of 
AD, which could become possible therapeutic targets within the 
treatment for this disease. Many of these are called alternative 
targets and are justified because they are closely linked to neuro-
regeneration, reduction of neurotoxicity and promotion of pos-
itive effects on neuronal homeostasis.18,21 However, it has been 
reported in the literature that only 30% of the compounds stud-
ied with a view to treating AD are molecules with mechanisms 
of action that are directly related to the above pathophysiological 
pathways, i.e. molecules that are able to modify the course of the 
disease. Within this percentage, almost 90% do not have a very 
clear therapeutic target, while about 10% are directed towards 
alternative targets requiring further elucidation about their asso-
ciation with AD.18,21,22 

According to evidence in the literature, drug treatments for 
Alzheimer’s disease had not presented any innovations up to the 
year 2015 and there were no drugs that would be able to com-
bat the pathophysiology of AD. In this context, it is necessary to 
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elucidate the ways in which the search for new drugs has always 
been conducted. In this manner, new proposals for drug ther-
apies that have been studied for treating AD can be dissemi-
nated, thus strengthening research on new drugs and providing 
updates  for the scientific community with regard to promis-
ing drug treatments.

In addition, the development of new drugs for treating AD 
has been marked by the appearance of new possibilities and their 
subsequent abandonment. This difficulty encourages the need to 
search for new treatments that could influence the course of AD, 
through a review of the literature, given that many clinical trials 
have shown that some drugs are likely to be promising, yet these 
studies were inconclusive.18,22

OBJECTIVE
The present study had the aim of conducting a review, among 
publications indexed in scientific databases, of the studies on 
drug and chemical groups that have been investigated in rela-
tion to treating AD over the last five years, highlighting those 
with promising results in terms of their propensity to modify the 
course of AD.

METHODS
This study consisted of a narrative review conducted through 
a qualitative assessment on the articles analyzed. The search 
was conducted in the PubMed database (MEDLINE) (http://
www.ncbi.nlm.nih.gov/pubmed/), Cochrane Library database 
(Cochrane Collaboration) (http://www.cochranelibrary.com/) 
and SciELO database (Bireme) (http://www.scielo.br/). MeSH 
(Medical Subject Headings) and DeCS (Descriptors in Health 
Sciences) descriptors were used. The descriptors “Alzheimer 
disease”, “Molecular Mechanisms of Pharmacological Action” 
and “Drug Therapy” were used alone or in combination, as fol-
lows: “Alzheimer disease”; “Alzheimer disease” AND “Molecular 
Mechanisms of Pharmacological Action” AND “Drug 
Therapy”; “Alzheimer disease” AND “Molecular Mechanisms 
of Pharmacological Action”; “Alzheimer disease” AND “Drug 
Therapy”. Studies in the English, Spanish and Portuguese lan-
guages were taken into consideration. We set a filter to limit the 
search to articles published from January 2009 to October 2015. 

In addition, the review was divided into two stages. In the 
first stage, only review articles were selected, including narra-
tives, systematic reviews and systematic reviews with meta-anal-
yses. At this stage, we sought to answer the following question: 
“What new drugs that have been studied in relation to treating 
AD would be capable of influencing the course of the disease?” 
The second stage involved a search for articles that discussed lab-
oratory studies, human studies, observational studies and clini-
cal trials on the drugs or chemical groups found in the first stage. 

The second search was conducted using the same specifications 
as in the first search, but the descriptors were modified such that 
they became “Alzheimer disease” and the name of the drugs or 
chemical groups. 

Articles were identified and all duplicate records were excluded. 
Initially, the title and abstract were read in order to include origi-
nal articles in which the main objective was to describe the phar-
macotherapy of AD. Therefore, original articles relating to AD 
that did not include drugs, molecules or substances for pharmaco-
logical treatment were excluded. To ascertain the eligibility crite-
ria, we used the manual of the Brazilian Academy of Neurology.23 
The  Cochrane classification criteria for risk of bias from the 
Cochrane Bias Methods Group were used to assess the quality of 
the articles selected.24 This classification was made by two research-
ers and, when necessary, a third researcher gave his opinion.

RESULTS
The search identified 6,888 studies, of which 37 were included in 
this study (Figure 1). All the articles that were in accordance with 
our inclusion criteria were available as full texts.

Among the articles selected for this study, the United States 
were seen to be the most important source country for publica-
tions, with 15 articles (40.5%); followed by Germany, with 4 arti-
cles (10.8%), and Canada, with 3 articles (8.1%). Regarding the 
quality of the articles accessed in the first part of this review, 7 
(26.5%) were identified as presenting low risk of bias, 12 (46.1%) 
were identified as presenting unclear risk of bias and 7 (26.5%) 
were identified as presenting high risk of bias. In all the arti-
cles selected for this study, the percentages were 12 (32.5%), 14 
(37.8%) and 11 (29.7%), respectively for the three categories of 
quality (Table 1).

In an attempt to gain better insight into the pharmacological 
substances found in this review, they were classified using chem-
ical groups as described by the ATC/DDD of the World Health 
Organization, whenever possible. These groups were classified 
based on their action on therapeutic targets relating to the course 
of the disease. There were groups under investigation that effec-
tively act on the course of the disease, on targets relating to phys-
iopathology that have not been well elucidated, and groups with 
therapeutic targets not clarified for the disease course. There was 
another group that acts on alternative therapeutic targets that have 
an association with the newly discovered pathophysiological path-
ways of AD; this group was classified as an alternative therapeutic 
target for the course of the disease. There was also the group of sub-
stances in which the mechanism of action of the drug is not related 
to any specific therapeutic target, but associated with pathophys-
iological mechanisms already accounting for AD; this group has 
been classified as a group of potential modifiers of the course of the 
disease without specific therapeutic target (Table 2).
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Records identified through database 
searching in the Cochrane Library  

(n = 1,218)

Additional records identified through 
other sources

PubMed (n = 5,342) 
SciELO (n = 328)

Full-text articles assessed for eligibility 
(n = 33)

Records remaining after removal of duplicates  
(n = 4,232)

Studies included in qualitative analysis 
(n = 26)

Records screened 
(n = 4,232)

Additional studies in second stage of research 
and studies found in references that were 

included in qualitative analysis (n = 37)

Records excluded 
(n = 4,199)

Full-text articles excluded, with reasons (n = 7)
•	 Insufficient or conflicting data was used for 

review (n = 2);
•	 Review was not specific for Alzheimer’s 

disease (n = 1);
•	 There were conflicts of interest (n = 4).

Figure 1. Flowchart of article selection

Reference
Authors, year and 

country
Therapeutic classes Results basis Study design

Cochrane risk of 
bias classification*

18
Léon et al., 2013 

(England)
Cholinesterase inhibitors; statins: lipid-modifying agents; 

antioxidants; chelating agents
Clinical 

evidence
Narrative review Unclear 

19
Konrath et al., 
2013 (Brazil)

Cholinesterase inhibitors; alkaloids Not specific Narrative review High 

20
McGuinness et al., 

2013 (Ireland)
Statins: lipid-modifying agents

Phase III 
clinical trial 

Systematic review 
(randomized with 

meta-analysis)
Low 

21
Rubio-Perez and 

Morrilas-Ruiz, 
2012 (Spain)

Anti-inflammatory agents; cytokines Not specific Narrative review High 

22
Appleby et al., 

2013 (USA)
Agents for treating diabetes mellitus; nicotinic receptor 

agonists; phosphodiesterase inhibitors
Clinical 

evidence
Narrative review Unclear 

25
Pettenati et al., 

2003 (Italy)

Cholinesterase inhibitors; immunomodulators; anti-
inflammatory agents; NMDA receptor antagonists; 

antioxidants; phospholipase A2 inhibitors; nootropic drugs 
without elucidated mechanism of action for Alzheimer’s 

disease; hormone therapy agents; chelating agents

Clinical 
evidence

Narrative review Unclear 

26
Sun et al., 2012 

(China)

Cholinesterase inhibitors; muscarinic agonists; 
immunomodulators; anti-inflammatory agents; statins: 
lipid modifying agents; antioxidants; chelating agents; 

antihypertensive agents

Clinical 
evidence

Narrative review Unclear

27
Yoo and Park, 
2012 (Korea) 

Terpenoids; antioxidants Not specific Narrative review High 

28
Dodel, 2013 
(Germany)

Immunomodulators
Clinical 

evidence
Narrative review Unclear 

29
Mikulka et al., 

2014 (USA)
Immunomodulators; secretase inhibitors; Inhibitors or 

modulators of beta and gamma-secretase
Phases I, II and 
III clinical trial

Systematic review 
(with clinical trial)

Low 

30
Shukla et al., 2012 

(USA)
Immunomodulators; cyclin kinase-5 dependent 

modulators
Not specific Narrative review High 

Table 1. Results from the articles selected for this study
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Reference
Authors, year and 

country
Therapeutic classes Results basis Study design

Cochrane risk of 
bias classification*

31
Doody et al., 2014 

(Germany)
Immunomodulators

Phase III 
clinical trial

Randomized clinical 
trial (double blind)

Low 

32
Salloway et al., 

2014 (USA)
Immunomodulators

Phase III 
clinical trial

Randomized clinical 
trial (double blind)

Low 

33
Enciu and 

Popescu, 2013 
(Romania)

Anti-inflammatory agents
Clinical 

evidence
Narrative review Unclear 

34
Feng and Wang, 

2012 (China)
Anti-inflammatory agents; antioxidants;  

phospholipase A2 inhibitors
Not specific Systematic review High risk of bias

35 Wolfe, 2012 (USA)
Anti-inflammatory agents; Inhibitors or modulators  

of beta and gamma-secretase; chelating agents
Clinical 

evidence
Narrative review Unclear 

36
Ghosh et al., 2012 

(USA)
Inhibitors or modulators of beta and gamma-secretase

Phase II 
clinical trial

Narrative review Low 

37
Hopkins, 2011 

(USA)
Inhibitors or modulators of beta and gamma-secretase

Phase III 
Clinical trial

Short report Unclear 

38
Piccinni et al., 

2013 (Italy)
Inhibitors or modulators of beta and gamma-secretase Not specific Narrative review High 

39
Eschecerria et al., 

2012 (USA)
Nicotinic receptor agonists

Clinical 
evidence

Narrative review Unclear 

40
Freiherr et al., 

2013 (Germany)
Agents for treating diabetes mellitus

Clinical 
evidence

Narrative review Unclear 

41
Morris and Burns, 

2012 (USA)
Agents for treating diabetes mellitus

Clinical 
evidence

Narrative review Unclear 

42
Xu et al., 2015 

(China)
Agents for treating diabetes mellitus

In vitro, in 
laboratory

Experimental study High 

43
Papadopoulos et 
al., 2013 (Canada)

Agents for treating diabetes mellitus
In vivo, in 

laboratory
Experimental study High 

44
Fukasawa et al., 

2012 (Japan)
Retinoids

In vivo, in 
laboratory

Experimental study High 

45
Wong et al., 2013 

(USA)
Statins: lipid-modifying agents Not specific

Systematic review 
(randomized with 

meta-analysis)
Unclear 

46
Calcul et al., 2012 

(USA)
Polyphenols

Clinical 
evidence

Narrative review Unclear 

47
García-Osta et al., 

2012 (Spain)
Phosphodiesterase inhibitors

Clinical 
evidence

Narrative review Unclear 

48
Evans et al., 2014 

(USA)
Antioxidants; NMDA receptor antagonists

Phase III 
clinical trial

Randomized 
controlled clinical trial

Low 

49
Revett et al., 2013 

(Canada)
Antioxidants; NMDA receptor antagonists Not specific Narrative review High 

50
Kellermann et al., 
2011 (Germany)

Antioxidants
Phase III 

clinical trial

Systematic review 
(randomized with 

meta-analysis)
Low 

51
Freund Levi et al., 

2014 (USA)
Antioxidants

Phase II 
clinical trial

Randomized 
controlled clinical trial

Low 

52
Sun et al., 2012 

(USA)
Phospholipase A2 inhibitors Not specific Narrative review High 

53
Koliaki et al., 2012 

(Greece)
Nootropic drugs without elucidated mechanism  

of action for Alzheimer’s disease
Phase III 

clinical trial
Randomized 

controlled clinical trial
Low 

54
Maki and 

Henderson, 2012 
(USA)

Hormone therapy agents
Randomized 
clinical trial

Narrative review Low 

55
Anekonda and 

Quinn, 2011 
(Canada)

Antihypertensive agents Clinical trials Narrative review Low 

56
Valenzuela et al., 
2012 (Australia)

Antihypertensive agents
Randomized 

controlled 
clinical trial

Narrative review Low 

Table 1. Continues...

*We used the classification criteria of the Cochrane risk of bias to access the quality of the articles. In the case of review articles, the results from the selected articles were accessed 
in order to ascertain the evidence that was present in the kind of study that generated the results. Consequently, the Cochrane classification was made based on this evidence. 
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NP = neuritic plaque; NFT = neurofibrillary tangles; CNS = central nervous system; APP = amyloid precursor protein; Aβ = amyloid-beta; APOE = apolipoprotein 
E; NMDA = N-methyl-D-aspartate; cAMP = cyclic adenosine monophosphate; CDK5 = cyclin-dependent kinase 5.

Class Agent Characteristics

Groups with 
therapeutic targets 
not clarified in 
relation to the course 
of the disease

Cholinesterase inhibitors
Investigated the positive relationship of acetylcholinesterase with formation of Aβ peptide and 
increased density, with subsequent deposition in neurons.

Terpenoids
Capable of reducing levels of Aβ and promoting its degradation. Investigated the ability to reduce 
the production of Aβ in the process modulated by the APP.

Immunomodulators
Showed the ability to restrain deposition and formation of Aβ plaque and also assisting in the 
clearance of the oligopeptide in the CNS.

Agents for treating 
diabetes

Investigated the possible association for reducing the aggregation of Aβ oligomers through 
cleavage of this peptide.

Stains: lipid-modifying 
agents

Promoted reduced formation of Aβ plaque in individuals with the APOE e4 allele. Considered to be 
multitargeted drugs because they lowered cholesterol levels in the brain, had anti-inflammatory 
properties and improved the microcirculation, which reduced formation of NFTs.

Polyphenols Increased the clearance of tau protein when it was unstructured.

Muscarinic agonists
Capable of modifying the concentration and aggregation of Aβ in cerebrospinal fluid, thus 
decreasing formation of NP.

Nicotinic receptor agonists Acted on nicotinic acetylcholine receptors, thereby preventing hyperphosphorylation of tau protein.
Retinoids Suppressed accumulation of Aβ and decreased brain inflammation process.
Antagonist of NMDA-
receptors

Inhibited the neurotoxicity of the excitation process caused by glutamate and reduced 
hyperphosphorylation of tau protein.

Antihypertensives: 
calcium channel blockers

Capable of inhibiting the influx of calcium ions in Aβ channels, thereby avoiding apoptosis and 
disproportionate signaling between neurons.

Groups with 
alternative 
therapeutic targets 
within the course of 
the disease

Inhibitors or modulators of 
gamma or beta-secretase

Inhibited or modulated enzymatic activity, thereby controlling production of Aβ in the brain and 
formation of insoluble aggregates.

Phosphodiesterase 
inhibitors

Decreased gene expression via cAMP that was involved in production of tau protein and therefore 
minimized disruption process.

Cyclin-dependent kinase 
modulators (CDK 5)

Modulated hyperphosphorylation of tau protein through a cyclin-dependent kinase process.

Phospholipase A2 
inhibitors

Decreased excitotoxicity through inhibition of phospholipase A2, and increased clearance of tau 
when it was unstructured.

Possible modifiers 
of the course of the 
disease without any 
specific therapeutic 
target

Anti-inflammatory agents
Possibility of action by this class of drugs through mediation of inflammatory processes caused by 
pro-inflammatory signals involving cytokines that are characteristic in regions with Aβ plaque.

Nootropic drugs Increased cognitive performance in AD.
Hormone therapy agents: 
hormones

Provided preventive action against Alzheimer’s disease in women undergoing hormone 
replacement therapy.

Antioxidants Reduced reactive oxygen species (ROS), thus giving rise to neuroprotection.
Chelating agents Modulated neurotoxicity caused by free radicals.

Table 2. Classification of pharmacological groups that showed the prospect of changing the course of the disease, with regard to action 
on therapeutic targets

DISCUSSION

Cholinesterase inhibitors

Alkaloids: huperzine, aporphyrin, lycorine and quaternary 
beta-carboline

Although this is a chemical group used for symptomatic treatment 
of AD in the clinical phase of the disease, its possible mechanism 
of action with regard to changing the course of the disease has been 
investigated. This source is based on the positive relationship of the 
enzyme cholinesterase (ChE) with formation of Aβ oligomers and 
increased density, with subsequent deposition in neurons.25

Cholinesterase inhibitors (ICHE) appear to be promising 
drugs for treating AD, based on the action of some compounds of 

this enzyme. Inhibiting alkaloids such as physostigmine and galan-
tamine are used in conventional treatment. Thus, some natural 
alkaloids have been investigated in an attempt to highlight changes 
to the course of AD. Among these compounds are the steroidal 
alkaloid triterpene, which promotes non-competitive inhibition; 
quinolizidine and lycopodium alkaloids such as huperzine, which 
promotes competitive inhibition; isoquinolines such as aporphy-
rin  and benzylisoquinoline, which are non-competitive com-
pounds, and galantamine and lycorine, which are competitive; and 
indole alkaloids, which are divided into indole alkaloids, monoter-
penes and physostigmine, which are competitive, and quaternary 
beta-carbolines, which are non-competitive.18,19,25

Out of all of these, we highlight huperzine as a potent, selective 
and reversible inhibitor of AChE. This is used in cases of myasthenia 
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gravis, organophosphate poisoning and schizophrenia. Clinical tri-
als on huperzine have shown that its use improves short-term mem-
ory, but there is need for more robust studies in order to prove its 
effectiveness and minimal toxic effects, which are due to its high 
selectivity and its ability to cross the blood-brain barrier (BBB).19,26

Muscarinic agonists

Xanomeline and milameline
These substances are capable of modifying the CSF concentration 
of Aβ aggregation and decreasing formation of amyloid plaque.25 
Xanomeline and milameline have the ability to cross the BBB and 
have important effects relating to cognitive improvement, but 
they also have significant side effects on the cardiovascular and 
gastrointestinal tracts.26

Terpenoids

Ginseng
Ginsenosides are natural compounds extracted from the plant 
Panax ginseng. They have been the subject of in vitro clinical tri-
als aimed at reducing the levels of Aβ and promoting its degra-
dation. They have the ability to suppress production of Aβ, in a 
process modulated by APP. The results from animal studies have 
shown that ginsenosides are effective in relation to attenuating 
some neuroinflammation markers, improving spatial perception 
and increasing synaptic density.27

Immunomodulators

Gammagard Liquid, bapineuzumab, solanezumab, crenezumab, 
gantenerumab and Affitope

Passive immunization has been shown to reduce the brain levels 
of Aβ oligomers, increase their clearance and redistribute them 
through the circulatory system, to other brain areas and tissues that 
favor their elimination.25 One immunoglobulin with important 
effects in relation to AD, which effectively binds to Aβ oligomers 
and increases their clearance is Gammagard Liquid. The monoclo-
nal antibodies bapineuzumab, solanezumab, crenezumab and gan-
tenerumab have also been tested for the same purpose.25,28-32

Active immunization with synthetic peptides has been tested 
with the aim of reducing Aβ aggregation caused by the pro-
inflammatory signals involved in AD. However, some vaccines 
that have been tested in relation to AD have presented certain 
difficulties relating to side effects such as encephalitis and inflam-
mation in the CNS.25,28 One example is Affitope, a patented drug 
consisting of synthetic peptides with a mechanism of action on 
AD that so far remains not very well understood.29

Many vaccines and drugs relating to monoclonal antibod-
ies have been tested and are protected by patents. These are very 

effective with regard to active immunization for treating AD. 
However, the big challenge is to ascertain how safe these inter-
ventions are, because some promising forms of immunotherapy 
have shown serious toxic effects.26,29

Anti-inflammatory drugs

Prednisone, prednisolone, ibuprofen, rofecoxib, naproxen, flavo-
noids, sulindac sulfide and indomethacin

The inflammation caused by proinflammatory signals that are 
highlighted by cytokines during the process are characteristic of 
regions of Aβ plaque mediated by astrocytes and microglia cells. 
This process promotes continual deposition of Aβ, and therefore 
some anti-inflammatory drugs have been tested.21,25,26,33,34 

It is noteworthy that prednisone and its active metabolite 
prednisolone are effective in reducing formation of Aβ oligomers 
in vitro, but their effectiveness has not been proven in phase II and 
III clinical trials. Evidence has emerged from studies on animals 
that selective inhibitors of cyclooxygenase (ICOX2) are effective, 
but they are not recommended for chronic treatment.21,25

Ibuprofen, rofecoxib and naproxen have been shown to be 
able to reduce Aβ levels in animals but not cognitive decline 
in human trials. However, the possibility that these might help 
reduce the incidence of the disease rather than its course has 
recently been investigated.21,25,26,33 It is important to highlight nat-
ural compounds with anti-inflammatory activity, such as flavo-
noids. There is evidence from experimental studies on animals 
that flavonoids prevent cognitive impairment. However, this has 
been contradicted in some observational studies.4

This drug class can be considered to have multiple targets 
for AD, because some anti-inflammatory drugs have presented 
activity modulating gamma-secretase, an enzyme involved in 
formation of NP and NFTs. Ibuprofen, sulindac sulfide and indo-
methacin were the first non-steroidal anti-inflammatory drugs 
(NSAIDs) to be reported to decrease Aβ through this mecha-
nism. A Phase III clinical study on r-flurbiprofen in 2009 showed 
that this agent had good capacity for reducing Aβ, thereby chang-
ing the course of AD.35

Inhibitors or modulators of beta and gamma-secretase

Pirezenpine, pseudopeptides based on beta-secretase inhibitor, 
hydroxyethylene, hydroxyethylamine base, carbinamine base, 
non-peptidomimetics, macrocyclic inhibitors, acylguanidine 
base, aminoimidazole base, aminohidantoin, aminoquinozoline 
base, molecules with diversification of non-peptide substrates, 
semagacestat, avagacestat and malonamide
The preponderant factors in the physiopathology of AD via 
amyloids involve outflow of Aβ from the brain and forma-
tion of insoluble aggregates. The enzymes beta and gamma-
secretase are heavily involved in this process. Some drugs that 
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have been studied are able to interfere with the functionality 
of these enzymes, thereby controlling these pathogenic fac-
tors. Although it has been questioned whether enzymes are an 
important therapeutic target in relation to AD, some molecules 
that are protected by patents have been studied with regard to 
such treatments.29,36-38

Pirezenpine, a muscarinic receptor antagonist for acetylcho-
line, has shown evidence of capacity for regulating the activity 
of beta-secretase. In studies conducted in Japan, another mol-
ecule called CTS-21166 (which is an analog of pirezenpine) 
has been shown to decrease formation of Aβ plaque in vivo.39 
Pseudopeptides that inhibit beta-secretase enzymatic activity are 
noteworthy: replacement of a leucine-alanine statin derivative 
has led to a variety of potent inhibitors. These include hydroxy-
ethylene, hydroxyethylamine base, carbinamine base; non-pep-
tidomimetics, macrocyclic inhibitors (molecules modified for 
stability of bioactivity), acylguanidine base, aminoimidazole, 
aminohidantoin base, aminoquinozoline molecule-based diver-
sifications and non-peptide substrates.36

Some compounds such as gamma-secretase inhibitors 
are currently being studied. Among these are semagacestat, 
avagacestat and benzodiazepine (under patent), and malon-
amide. The drug-modulating activity of this enzyme comprises 
several perspectives because it has lower toxicity than that of 
inhibitors.35

The biggest challenge is to put greater amounts of selec-
tive gamma-secretase into the neurons affected by AD.29,35 It is 
also important to emphasize the challenge of achieving effec-
tiveness with regard to inhibiting or reducing cognitive decline 
coupled with absence of toxicity, in phase II and III studies. It is 
possible that structural modifications to these molecules will 
improve their effectiveness.36,37

Agents for treating diabetes mellitus

Intranasal insulin, rosiglitazone and pioglitazone
Some drugs in this class have been emphasized for treating AD 
because they have shown evidence of effectiveness in decreas-
ing the accumulation of Aβ oligomers in in vitro brain studies. 
There is also evidence that they decrease the neuronal inflamma-
tory processes that lead to cell death. Intranasal insulin may be an 
effective way to prevent or treat this disease, since it has signifi-
cant action in the hippocampus (a region with a large concentra-
tion of insulin receptors), thereby improving memory.40,41

Some glitazones have been studied as important drugs 
for AD, and rosiglitazone and pioglitazone are among these. 
However, no precise conclusions regarding the evidence for their 
effectiveness have been reached, and some researchers have con-
demned them as unpromising drugs.22,42,43

Retinoids

Tamibarotene
Retinoids have been attributed with great prospects because of 
the ability of the oligomers to suppress accumulation of Aβ and 
to decrease some brain inflammation. One example of these 
drugs is tamibarotene, which has presented promising results. 
These results showed its effectiveness in stimulating emotional 
function, through regeneration of cholinergic and glutaminergic 
nodes. In addition, treatment with this drug has shown improved 
cognition and orientation with regard to timelines. The expecta-
tions for this drug have been strengthened through its good tol-
erability with prolonged use.44

Statins: lipid-modifying agents

Simvastatin and lovastatin
Action by the apolipoprotein E subtype APOE4, which is 
expressed by the allele APOE Ɛ4, can lead to greater propen-
sity for binding between Aβ oligomers to form NPs. It can also 
increase the activity of glycogen synthase kinase 3beta (GSK 
3beta), thereby causing hyperphosphorylation of tau proteins 
and formation of NFTs. In some epidemiological studies, statins 
have shown significant reduction of formation of Aβ plaque in 
individuals with this protein subtype.20,26

Additionally, one form of action that is already well known 
for this drug class and which makes it a multitarget drug for AD 
is its lipid-lowering action. This association is based on scien-
tific evidence linking reduction of systemic cholesterol to neuron 
preservation in some cases of dementia. There is also evidence of 
a mechanism for reduction of cholesterol levels in the brain that 
leads to reduction of NFTs and some pleiotropic effects attributed 
to anti-inflammatory properties.20,45

Use of statins may be an important adjunct in treating AD. 
Some physicians have advocated their use as a preventive mea-
sure for patients who have a dementia risk profile mediated by 
cerebral vasculature. However, this class of drugs (such as simvas-
tatin and lovastatin) has great ability to cross the BBB. Therefore, 
the priority in using these drugs is to promote improvement of 
circulation loci in the CNS. On the other hand, there is insuffi-
cient evidence to recommend their use as a preventive measure 
or for modifying the course of AD. Furthermore, it needs to be 
borne in mind that statins have a risky safety profile and there 
may be hepatic impairment and risk of rhabdomyolysis at doses 
that would be effective for continuous treatment of AD.18,20

In a meta-analysis on separately evaluated cross-sectional 
and longitudinal observational studies (total of 19), the cross-
sectional studies showed that statins had a protective effect, and 
it was noted that use of statins was associated with a reduced risk 
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of developing AD and other forms of dementia. However, prog-
ress in such studies is still restricted by bias in some of them.45

Nicotinic receptor agonists

Nicotine and cotinine
Cotinine is a metabolite of nicotine and it has pharmacologi-
cal effects similar to those of nicotine. It acts on nicotinic ace-
tylcholine receptors but with lower side effects. Its pharmaco- 
dynamic properties have been investigated with regard to treat-
ing AD because of its neuroprotective capacity over the course of 
the disease. Cotinine is able to prevent hyperphosphorylation of 
tau protein denaturation and thus has been shown to reduce neu-
ronal death in vitro. Use of this substance has shown evidence of 
memory improvement, along with a certain degree of safety pro-
file, in phase II clinical trials.22,46 

Polyphenols

Curcumin
Some polyphenols have been tested on the basis of the hypothesis 
that they increase tau protein clearance when they are destruc-
tured, as in AD. Thus, their effectiveness has been highlighted 
in terms of reductions of NFT formation and neuronal death. 
Curcumin is noteworthy: it is classified as anti-tau, given that 
it increases production of the anti-inflammatory cytokine IL-4 
and reduces tau Aβ levels in vivo. It can be highlighted that many 
molecules in this class of natural products are being studied and 
some synthesis routes have been patented.39

Phosphodiesterase inhibitors

Vinpocetine, rolipram, roflumilast, vardenafil, sildenafil, tadalafil 
and papaverine

Phosphodiesterase inhibitors have been tested in relation to AD 
because they act by decreasing gene expression in the cAMP 
pathway for production of tau and thereby minimize the disin-
tegration process. This leads to a possible reduction in formation 
of NFTs. These drugs have shown effectiveness in animal testing, 
in which they have restored cognitive impairment and memory. 
Among the most effective drugs are vinpocetine, rolipram, roflu-
milast, vardenafil, sildenafil, tadalafil, papaverine and other mol-
ecules under patent.22,47

NMDA receptor antagonists

D-cycloserine and nitromemantine
In the literature, there are studies that have justified increases 
in hyperphosphorylated tau protein levels and increases in 

production of βA oligomers through the hypothesis of loss of 
neuronal homeostasis. This hypothesis is explained by increased 
glutamatergic activity, i.e. there is an increase in the action of glu-
tamate at NMDA receptors, which leads to excitotoxicity and cell 
death. Thus, some drugs have been tested in an attempt to modu-
late NMDA receptors so that they can decrease the formation of 
amyloid-β plaque and NFTs in AD.25,48,49

D-cycloserine is an antibiotic capable of modulating the 
activity of NMDA receptors. It is capable of improving memory 
and cognitive processes. However, no evidence for its clinical 
effectiveness has been shown in randomized trials. This means 
that in studies on AD, this drug has not presented extensive activ-
ity. However, it was argued in a recent study that making changes 
to its molecule would be instrumental for continuing with new 
tests towards achieving better results.25 Nitromemantine is 
another drug that has shown good results in animals, through 
high specificity for NMDA receptors, in addition to having fewer 
side effects.49

Cyclin-dependent kinase modulators: CDK 5

Aminothiazole and roscovitine
The subtype of cyclin-dependent kinase known as CDK 5 is an 
enzyme that has the function of regulating higher neuron life 
cycles. However, it is also fundamental to the process of hyper-
phosphorylation of tau proteins. Drugs that show the prospect 
of capacity for modulation of their activity in order to treat AD 
now exist. While most of the drugs tested have not shown effec-
tiveness that would justify their use in AD therapy, aminothia-
zole and roscovitine have shown promise in this regard. These 
alternatives have shown good efficacy in vitro, but they binds to 
the CDK 5 site without much specificity, thereby leading to side 
effects that would be serious in vivo.30

Antioxidants

Vitamin E, selegiline, Ginkgo biloba, resveratrol, vitamin B12, 
carotenoids, ascorbic acid, catalase, glutathione peroxidase, 
caffeine, selenium, melatonin, omega-3, silibinin, palmatine, 
berberine and ubiquinone 

Some studies have shown that cellular oxidative stress is a major 
aggravating factor in the course of AD. Before the pathophysi-
ological process takes place, some protein, lipid and glicidic oxi-
dation may contribute towards the inflammatory processes and 
result in emergence or progression of NP and NFTs. Therefore, 
some compounds with antioxidant activity have been tested with 
a view to prevention and treatment of AD. These have the capac-
ity to reduce reactive oxygen species (ROS) and interfere with the 
pathophysiological course of the disease.18,34
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One example of this pharmacological subgroup that has been 
a major subject of study is the vitamin E substance known as 
α-tocopherol. Clinical trials have shown the ability of this com-
pound to reduce the chance of developing AD over a four-year 
follow-up period by about 2.5 to 4.0-fold. Although there is suf-
ficient evidence to show that this substance can influence the 
course of AD, there are few studies that have measured its great 
potential as an adjunct to treatment.25,26,34,48 

Another drug that has shown promise in studies on AD is 
selegiline. Eight clinical trials on this drug involving twelve eval-
uators have shown evidence of improvement in mood and behav-
ior. Additionally, significant benefit for memory has been shown 
in a meta-analysis. Although the results relating to this drug have 
been good, there is not enough evidence to include it in treat-
ments for AD.25,26,34

Ginkgo biloba produces a substance belonging to the class 
of cyclic diterpenes that is a nootropic drug that has significant 
effects as a multitargeted drug for treating AD. It is effective in 
this treatment because of its ability to increase blood flow in the 
microcirculation and its antioxidant properties, which prevent 
reduction of synapses and increase the production of neuro-
trophic factors relating to neuronal apoptosis in AD. Therefore, 
it is capable of causing behavioral improvements regarding the 
damage induced by Aβ and positive effects on perception and 
memory. This substance has significant side effects that have 
been investigated. These include bleeding when anticoagula-
tion therapy or drugs likely to cause bleeding are used concom-
itantly. However, no side effects have been seen when it is used 
alone.25,27,34,50

Other drugs with antioxidant action in relation to AD include 
resveratrol (a compound from grapes), vitamin B12, carotenoids, 
ascorbic acid (vitamin C), catalase, glutathione peroxidase, caf-
feine, selenium, melatonin, omega 3, silibinin flavonoids, palma-
tine alkaloids, berberine and ubiquinone terpenoids.26,34,51

Phospholipase A2 inhibitors

Methyl arachidonoyl fluorophosphate, arachidonoyl trifluoromethyl 
ketone, Ginkgo biloba, curcumin and epigallocatechin gallate

Some studies have shown that abnormal phospholipase A2 
(PLPA2) activity implies the existence of some neurodegenera-
tive pathogens, including AD. Although this association is cur-
rently not well understood, it is believed that prolonged neuron 
exposure to Aβ may gradually give rise to mitochondrial dys-
function and stimulate activation of PLPA2 through increasing 
ROS and excitotoxicity.25,34

Two compounds that have shown effective results in vitro 
with regard to this mechanism are methyl arachidonoyl fluo-
rophosphate and arachidonoyl trifluoromethyl ketone. These 

have shown good ability for modulating the properties of neu-
ronal membranes and increasing protection against the neuronal 
impairment caused by Aβ plaque. Studies have shown a corre-
lation between neuroexcitatory PLPA2 glutamate receptors and 
NMDA capability in relation to stimulating production of ROS 
through NADPH oxidase. Ginkgo biloba, curcumin and epi-
gallocatechin gallate (polyphenols) are substances capable of 
protecting against the pathological course of AD through this 
mechanism.34,52

Nootropic drugs without an elucidated mechanism of 
action for Alzheimer’s disease

Nicergoline, piracetam and aniracetam
This pharmacological class covers drugs that enhance cognitive 
performance and, as such, are targets for evaluation with a view 
to treating psychobehavioral symptoms relating to dementia. 
In addition, they have the significance of being drugs that have 
passed through phase IV clinical studies, have been on the mar-
ket for a while and have some degree of safety profile.25,53

Nicergoline, a derivative of ergot, has positive effects on 
behavior and cognition in AD. Piracetam is a derivative of 
gamma-aminobutyric acid (GABA) that binds to the neuronal 
membrane, thus promoting formation of active phospholipid 
complexes. This increases lamellar restoration, thereby improv-
ing perception and memory. In vivo studies have shown evidence 
that this improves memory retention. However, some reviews 
on this drug have not shown any evidence for its applicability in 
treatments for AD.25

Aniracetam is a drug that has shown good tolerability in rela-
tion to treating AD. Experimental data have suggested that this 
medication presents interactions with multiple neurotransmit-
ter systems. In monotherapy, it has shown clinical results that 
are more effective than those from conjugated cognition therapy 
and ICHE monotherapy for starting the treatment. Over the long 
term, it has shown improved functional capacity in relation to 
depression and improvement in the physiopathology of demen-
tia only when combined with ICHE. However, it has been found 
to present some adverse events that counter its supposed effec-
tiveness and which do not corroborate its indication for treat-
ing AD.53

Agents for hormone therapy: hormones

Estrogen, conjugated estrogens and medroxyprogesterone
It has been hypothesized that hormone levels in the postmeno-
pausal period provide physiological mechanisms that trigger 
AD. Thus, some research has been developed in order to investi-
gate this idea. Based on the notion that decreased estrogen levels 
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combine with an increased chance of developing AD, studies 
have attempted to evaluate therapy using raloxifene. However, 
this issue remains controversial. A study on postmenopausal 
women on estrogen replacement therapy and without this ther-
apy revealed that in the first group, 4% of the women had AD, 
and that in the second group, 10% had AD. However, reviews and 
meta-analyses indexed in the Cochrane Library have not found 
any evidence to show that estrogen replacement therapy is effec-
tive for preventing and treating AD.25,54

Some studies have shown that therapy consisting of a com-
bination of estrogen and progesterone before the menopause 
was able to reduce the risk of AD, although, this association may 
increase the risk of developing AD after the age of 65 years. It is 
noteworthy that conjugated estrogen therapy in association with 
medroxyprogesterone showed a clear clinical response in terms 
of memory and aphasia among both young women and post-
menopausal women.54

Chelating agents

Desferrioxamine and copper and zinc chelating agents
Chelating agents exhibit efficacy through removal of excess fer-
ric ions and other ions such as copper, aluminum and zinc, which 
may be related to neurotoxicity through formation of free radi-
cals that bind to Aβ peptides. One drug that has been studied 
for this purpose in relation to treating AD is desferrioxamine. 
However, it has shown retinoid toxicity.35 Copper and zinc che-
lating agents have also shown the ability to mediate aggregation 
of Aβ peptides. However, many of these drugs present concerns 
regarding their safety profile, given that they are responsible for 
causing optic neuritis.18,25,26

Antihypertensive agents: calcium channel blockers

Isradipine
Antihypertensive drugs that are calcium channel blockers reduce 
the influx of Ca2+ ions into Aβ channels, thereby minimizing and 
reducing the neurotoxicity of Aβ formation in vitro. Isradipine 
has been tested in clinical trials as monotherapy and has already 
shown positive effects in relation to treating AD based on this 
mechanism.55

Six broad experimental studies that were double-blind, ran-
domized and placebo-controlled investigated about 50 anti-
hypertensive medications for treating dementia and cognitive 
decline. These studies suggest that treatment with antihyperten-
sive drugs may play an important role in preventing dementia, 
thereby producing notable cognitive improvement. The impor-
tant effect of calcium channel blockers on this line of treatment 
was emphasized.56

The effectiveness of this alternative drug treatment for AD 
becomes more pronounced when antihypertensive agents are 
used in association with other classes of drugs. A combination of 
calcium channel blocker, angiotensin-converting enzyme (ACE) 
inhibitor and diuretic was found to have reduced the incidence 
of dementia in AD cases after two and four years of follow-up 
by 50% and 55% respectively.56 A combination consisting only of 
ACE inhibitor and diuretic reduced the occurrence of dementia 
by 31%. Thus, this suggested that treatment with calcium channel 
blockers helped in preventing dementia. 

Nonetheless, the evidence from studies remains insufficient 
to be able to state that this class of medication should be used for 
treating AD. Therefore, it is essential to conduct clinical studies 
with greater robustness regarding use of antihypertensive treat-
ment, since the evidence suggests that the effectiveness of this 
class of drugs with regard to prevention of AD relates to specific 
cases such as dementia of microcirculatory origin.26,56

CONCLUSION
From the studies analyzed, it could be seen that there is a 
current trend among researchers towards separating out the 
dementia phase from the preclinical phase at which AD usu-
ally usually starts. This trend has influenced the search for 
new drugs. In addition, we can conclude from the results of 
this study that there are no promising drugs capable of pro-
viding effectiveness and safety. In this context, immunomodu-
lators are more likely to become drugs capable of influencing 
the course of AD, because the studies selected showed better 
quality and the results were promising. However, the toxic-
ity of these drugs for treating AD constitutes a major obsta-
cle. This was also observed in relation to new drugs that can 
interfere with alternative targets, such as inhibitors or modula-
tors of gamma or beta-secretase, phosphodiesterase inhibitors, 
cyclin-dependent kinase modulators (CDK 5) and phospho-
lipase A2 inhibitors. However, the evidence relating to these 
drugs is weak, as shown by the quality of the articles accessed 
in this review. No robust studies have yet been conducted, and 
this is due to the high toxicity of these drugs in relation to 
treating AD.

One alternative for conducting successful searches relat-
ing to the safety and effectiveness profiles of drugs for treating 
AD would be to use molecular modeling investigations or com-
bination therapies such as statins and antihypertensive drugs. 
However, even though the articles accessed in relation to these 
therapeutic groups were of good quality, these are drugs without 
any clear mechanism of action. These drugs would probably be 
effective for some types of AD, such as disease of vascular origin 
in the preclinical phase, and they might not interrupt the course 
of the disease.
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Intrauterine thrombosis of umbilical artery – case report
Trombose intrauterina de artéria umbilical – relato de caso
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ABSTRACT 
CONTEXT: Umbilical cord thrombosis is related to greater fetal and perinatal morbidity and mortality. It 
is usually associated with umbilical cord abnormalities that lead to mechanical compression with conse-
quent vascular ectasia. Its correct diagnosis and clinical management remains a challenge that has not 
yet been resolved. 
CASE REPORT: This study reports a case of umbilical artery thrombosis that occurred in the second half of 
a pregnancy. The umbilical cord was long, thin and overly twisted and the fetus presented severe intrauter-
ine growth restriction. The clinical and histopathological findings from this case are described. 
CONCLUSIONS: This case report emphasizes the difficulty in diagnosing and clinically managing abnor-
malities of intrauterine life with a high chance of perinatal complications. 

RESUMO 
CONTEXTO: A trombose do cordão umbilical está relacionada com o aumento da morbimortalidade fetal 
e perinatal. É geralmente associada a alterações do cordão umbilical que levam à compressão mecânica 
com consequente ectasia vascular. Seu correto diagnóstico e manejo clínico é um desafio que não está 
ainda bem esclarecido. 
RELATO DE CASO: Neste relato se descreve caso de trombose da artéria umbilical de ocorrência na se-
gunda metade da gravidez associada a cordão umbilical longo, fino, excessivamente retorcido, associado 
a feto com restrição de crescimento intrauterino grave. São descritos seus achados clínicos e histopatoló-
gicos correlacionados.
CONCLUSÃO: Este relato de caso reforça a dificuldade diagnóstica e de manejo clínico em alteração da 
vida intrauterina com grande possibilidade de complicações perinatais.

IMD, MSc. Visiting Professor, Interdepartmental 
Centre for Fetal Medicine, Faculdade de 
Medicina de São José do Rio Preto (FAMERP), 
and Attending Physician, Instituto de Medicina 
Reprodutiva e Fetal SS (IMR), São José do Rio 
Preto, SP, Brazil.
IIMD. Member of the Interdepartmental Centre 
for Fetal Medicine, Faculdade de Medicina de 
São José do Rio Preto (FAMERP), and Attending 
Physician, Instituto de Medicina Reprodutiva e 
Fetal SS (IMR), São José do Rio Preto, SP, Brazil.
IIIMD, MSc, PhD. Coordinator, Centre for Fetal 
Medicine, Faculdade de Medicina de São José 
do Rio Preto (FAMERP), and Adjunct Professor, 
Department of Gynecology and Obstetrics,  
São José do Rio Preto, SP, Brazil.
IVMD, MSc, PhD. Head, Department of 
Gynecology and Obstetrics, Faculdade de 
Medicina de São José do Rio Preto (FAMERP), 
and Technical Director, Instituto de Medicina 
Reprodutiva e Fetal SS (IMR), São José do Rio 
Preto, SP, Brazil.

KEY WORDS: 
Thrombosis.
Prenatal diagnosis.
Fetal growth retardation.
Ultrasonography, prenatal.
Embryonic and fetal development. 

PALAVRAS-CHAVE: 
Trombose. 
Diagnóstico pré-natal.
Retardo do crescimento fetal.
Ultrassonografia pré-natal. 
Desenvolvimento embrionário e fetal. 



CASE REPORT | Oliveira GH, Dias CM, Vaz-Oliani DCM, Oliani AH

356     Sao Paulo Med J. 2016; 134(4):355-8

INTRODUCTION
Vascular thrombosis of the umbilical cord has been described 
as an abnormality that increases fetal morbidity and mortality 
during intrauterine life and the perinatal period. Its incidence 
is estimated to be one case in every 1300 gestations and up to 
one in every 250 deliveries when only high-risk pregnancies are 
taken into consideration.1 The main causes of this phenomenon 
are abnormalities of the umbilical cord, such as: excessive twist-
ing, presence of a true knot, very long or very short cord, loops 
around the body or cervical region, marginal or velamentous pla-
cental insertion and very thin cord with little Wharton jelly. Such 
situations may lead to vascular ectasia followed by thrombosis 
with a high risk of impairment of fetal wellbeing.2,3 In this article, 
we report a case of umbilical artery thrombosis that was diag-
nosed during the prenatal period with development of significant 
intrauterine growth restriction.

CASE REPORT
The patient was 30 years of age, in her second pregnancy, without 
any relevant personal or family history, and had been attending 
prenatal care for low-risk pregnancies. Her previous pregnancy 
had run its course without any complications, with a neonate 
born at term with adequate weight. 

At 32 weeks of gestation in the second pregnancy, the uter-
ine height was observed in a routine consultation to be less than 
what would be expected for the gestational age. The patient was 
referred for ultrasonography, from which the fetal weight was 
diagnosed as below the 5th percentile for the gestational age, with 
a single umbilical artery and presence of a cervical umbilical cord 
loop. Doppler flow analysis did not show any abnormalities in 
this examination. 

Retrospective analysis on ultrasound imaging on the patient 
that had been produced during this pregnancy showed that there 
were no abnormalities of growth, fetal structure or umbilical 
cord up to the 22nd week (Figures 1A, B and C). The hypothesis of 
spontaneous intrauterine umbilical artery thrombosis was raised. 

Weekly serial ultrasound imaging was started and fetal pulmo-
nary maturation treatment was instituted using corticosteroids. 

At 34 weeks of gestation, cessation of fetal growth was 
observed and also a slight decrease in amniotic fluid volume. 
Doppler velocimetry on the umbilical artery showed that the pul-
satility index value was close to the 90th percentile for the gesta-
tional age, with adequate venous flows. It was decided to imple-
ment early delivery by means of caesarean section. It was observed 
during the procedure that the amniotic fluid had the appearance 
of meconium and that the umbilical cord was thin and approxi-
mately 80 cm in length, with excessive twisting (Figure 2) and 
two tight cervical loops. 

The newborn was male, with first-minute Apgar of 9 and 
fifth-minute Apgar of 10, weighing 1080 g. His gestational age 
from the somatic Capurro method was 34 weeks. He was referred 
to the neonate intensive care unit only because of low weight. 
He presented good postnatal evolution and was discharged from 
hospital on the 37th day of life. The histological analysis showed 
massive thrombosis in one of the umbilical arteries.

Figure 2. Imaging in which the long, thin, excessively twisted 
umbilical cord was identified.

Figure 1. Imaging of the case at 18 weeks (1a) and 22 weeks (1b), and then at 32 weeks (1c), when the “disappearance” of one of the 
umbilical arteries was noticed.

A B C
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DISCUSSION
Over recent decades, there have been great advances in prena-
tal care, especially through the evolution of ultrasound imag-
ing and better understanding of embryology and fetal life. 
Concomitantly, pregnant women have become more demand-
ing, such that they require their obstetrician and prenatal doc-
tor (who are often faced with threats and lawsuits) to provide safe 
and precise follow-up.4 However, situations without any precise 
diagnosis or clear management are frequently encountered. It is 
known that umbilical cord thrombosis is associated with adverse 
fetal and perinatal outcomes, but its diagnosis and follow-up 
constitutes a clinical challenge.

Umbilical cord abnormalities such as an overly long cord (more 
than 70 cm) or short cord (less than 35 cm), excessive twisting (more 
than 0.3 cm/loop, reduced diameter (less than 8.0 mm), anomalous 
placental insertions and presence of true knots and loops are well-
established risk factors for gestational complications and impair-
ment of fetal wellbeing. These abnormalities lead to mechani-
cal compression or blood ectasia in the fetal vascular path.5-10 

Moreover, such abnormalities are related to the etiology of umbili-
cal cord thrombosis, and the risk of their occurrence is generally 
three times higher in the presence of cord thrombosis.11 In a study 
on autopsies conducted on 139 fetuses after spontaneous intrauter-
ine death, vascular thrombosis of the umbilical cord was identified 
in 20% of the cases, mainly when there was excessive twisting of the 
umbilical cord and reduction of its diameter.6 In situations of pres-
ence of umbilical cord abnormalities, intensive fetal monitoring 
during delivery and histological analysis on the umbilical cord are 
recommended, especially in cases of intrauterine death.12

A few studies on umbilical cord thrombosis have already 
been conducted. The systematized results from the main database 
in the literature are presented in Table 1. There seems to be slight 
male predominance. Venous thrombosis alone is the most com-
mon occurrence, found in approximately 70% of the cases, fol-
lowed by concomitant arterial and venous thrombosis in 20% of 

the cases and arterial thrombosis alone in 10% of the cases.1 It is 
believed that the incidence of umbilical artery thrombosis alone 
is very small, ranging from 0.0025% to 0.045% of gestations.1,3 
Although venous thrombosis is more frequent, it is believed 
that adverse outcomes are more common in arterial thrombo-
sis.1 In the main published papers on this subject, associations 
with growth restriction, fetal death, meconium in the amniotic 
fluid, acute fetal distress during labor and higher rates of emer-
gency caesarian sections have been noted.2,3,6,13 The  most com-
mon abnormalities of the umbilical cord associated with umbili-
cal artery thrombosis are: short or long cord, excessive twisting 
and anomalous placental insertions.3,11

CONCLUSIONS
In the case presented here, which occurred in a low-risk preg-
nancy in which up to the 22nd week there had been no suspi-
cion of abnormality, spontaneous intrauterine umbilical artery 
thrombosis was detected in the third trimester of pregnancy and 
was associated with a thin and long umbilical cord, with excessive 
twisting and cervical loops. Severe intrauterine growth restric-
tion and deterioration of fetal wellbeing were also observed. 
The  diagnosis only became possible through making compari-
sons with the patient’s initial ultrasound screenings, in which 
both umbilical arteries were clearly identified, with subsequent 
confirmation through histological analysis. Unfortunately, find-
ings such as cord length abnormality and cord twisting are not 
commonly identified. In the presence of umbilical cord abnor-
malities, the risk of complications during intrauterine life, at the 
time of delivery and during the perinatal period, needs to be 
taken into consideration. Although the procedure in such cases 
is not well established, regular monitoring of fetal wellbeing, 
implementation of pulmonary maturation and early delivery in 
the event of fetal deterioration are recommended. Fetal monitor-
ing is important because of the risk of adverse outcomes.
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Papers 
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Splenic diffuse red-pulp small B-cell lymphoma associated 
with hepatitis B virus: a report of two cases
Linfoma esplênico difuso da polpa vermelha, de linfócitos B pequenos, associado ao 
vírus da hepatite B: relato de dois casos
Mariana Nassif KerbauyI, Carolina Melo FernandesII, Evandro Dantas BezerraII, Luis Alberto de Padua Covas LageII,  
Sheila Aparecida Coelho SiqueiraIII, Juliana PereiraIV

Faculdade de Medicina da Universidade de São Paulo (FMUSP), São Paulo, SP, Brazil

ABSTRACT
CONTEXT: Splenic diffuse red-pulp small B-cell lymphoma is a rare disease, representing less than 1% of 
all non-Hodgkin lymphomas (NHL). This entity is characterized by involvement of bone marrow sinusoids 
and peripheral blood. The majority of cases are at an advanced stage when diagnosed. Its pathogenesis 
is still poorly understood. 
CASE REPORTS: We report on two patients with chronic non-replicating hepatitis B virus (HBV) who de-
veloped splenic diffuse red-pulp small B-cell lymphoma. Both of them were in stage IV at diagnosis and 
evolved with aggressive disease. Both of them achieved a complete response through chemotherapy, but 
one of them died due to infectious complications during bone marrow transplantation. The other decided 
not to undergo transplantation and continues not to show any evidence of disease today (three years after 
treatment). Some studies have shown a possible association between B-cell NHL and HBV. Nonetheless, 
the mechanism through which this oncogenic virus interacts with B-cell NHL is still poorly understood. 
HBV is lymphotropic and may insert into the host’s genome, thus causing overexpression of oncogenes 
and downregulation of tumor suppressor genes. Therefore, chronic stimulation by HBV can increase B-cell 
proliferation, which promotes monoclonal expansion of these cells and results in malignancy. 
CONCLUSION: HBV may be implicated in the pathogenesis of this lymphoma, although no direct associa-
tion between these two entities could be proved in the present study. Further investigations are necessary. 

RESUMO 
CONTEXTO: Linfoma esplênico difuso da polpa vermelha, de linfócitos B pequenos, é uma doença rara, 
representando menos do que 1% de todos os linfomas não Hodgkin. Essa entidade é caracterizada por 
envolvimento de sinusoides da medula óssea e sangue periférico. A maioria dos casos está em estádio 
avançado ao diagnóstico. Sua patogênese ainda é pouco compreendida. 
RELATOS DE CASOS: Reportamos dois pacientes com vírus da hepatite B (HBV) crônica não replicante 
que desenvolveram linfoma esplênico difuso da polpa vermelha, de linfócitos B pequenos. Ambos esta-
vam em estádio IV ao diagnóstico e evoluíram com doença agressiva. Ambos alcançaram resposta com-
pleta com a quimioterapia, porém um deles evoluiu a óbito por intercorrências infecciosas durante o 
transplante de medula óssea e o outro optou por não realizar o transplante e encontra-se sem evidência 
de doença até os dias atuais (três anos após tratamento). Alguns estudos demonstraram a possível asso-
ciação entre linfomas não Hodgkin B e HBV. Entretanto, o mecanismo pelo qual esse vírus oncogênico 
interage com linfoma não Hodgkin B ainda é pouco compreendido. HBV é linfotrópico e pode se inserir 
no genoma do receptor, causando superexpressão de oncogenes e downregulation de genes supressores 
tumorais. Portanto, o estímulo crônico pelo HBV pode aumentar a proliferação de células B, promovendo 
expansão monoclonal dessas células, resultando em malignidade. 
CONCLUSÃO: HBV pode estar implicado na patogênese desse linfoma, entretanto, uma associação direta entre 
essas duas entidades não pôde ser provada no presente estudo e investigações adicionais são necessárias. 
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INTRODUCTION
Splenic diffuse red-pulp small B-cell lymphoma was recognized 
as a provisional entity in the 2008 update of the World Health 
Organization (WHO) classification.1 This new WHO update rec-
ognized two categories of primary splenic lymphomas; splenic 
marginal-zone lymphoma (SMZL) and the provisional group of 
splenic B-cell lymphoma/leukemia unclassifiable (SLLU), that 
includes splenic diffuse red-pulp small B-cell lymphoma and 
hairy-cell leukemia variant (HCL-v).1 The median age at which 
patients are diagnosed with splenic diffuse red-pulp small B-cell 
lymphoma is 72 years (range: 69-74 years),2 and the disease is seen 
predominantly among males, with a male/female ratio of 2.4:1.

Splenic diffuse red-pulp small B-cell lymphoma is a rare dis-
ease and represents less than 1% of all non-Hodgkin lymphomas 
(NHL) and 10% of B-cell lymphomas that are described in post-
splenectomy series.1 This malignancy is characterized by diffuse 
infiltrate of monomorphic small to medium-sized B-cells with 
cytoplasmic villi, going into the red pulp of the spleen. The bone 
marrow sinusoids and peripheral blood are frequently involved. 
Patients usually present with an advanced stage of disease when 
they are diagnosed. Peripheral lymph node involvement and 
B-symptoms are rarely reported and massive splenomegaly is 
common.1 Splenic diffuse red-pulp small B-cell lymphomas have 
an indolent clinical course and there is no known standard treat-
ment approach. So far, most of these patients have been treated 
with splenectomy.3 

The pathogenesis of this lymphoma is still poorly understood 
and no risk factors associated with its development have been 
described. Recent studies have shown an association between 
B-cell NHL and hepatitis B virus (HBV), but the mechanism 
through which this oncogenic virus results in chronic lymphop-
roliferative B-cell disorders is not clearly understood. To the best 
of our knowledge, there is no case report in the literature corre-
lating HBV with splenic diffuse red-pulp small B-cell lymphoma. 

Here, we describe two cases of splenic diffuse red-pulp small 
B-cell lymphoma associated with chronic HBV infection.

CASE REPORTS

Case 1
A 62-year-old woman presented at our clinic complaining of 
weight loss, fever, night sweats and increasing abdominal size over 
the preceding two months. In her medical history, she reported 
having had rheumatoid arthritis, which was previously treated 
with chloroquine and methotrexate, and an untreated chronic 
non-replicating HBV infection (AntiHbC total  +, AgHbe  −, 
AntiHbe +, AgHbs +, AntiHbsAg -) with quantitative polimer-
ase chain reaction (PCR) for HBV of 104 IU/ml (normal range 
of values: 20–170,000,000 IU/ml). Other viral serological tests 

for human immunodeficiency virus (HIV) and hepatitis C virus 
(HCV) were negative. In her family history, her daughter had had 
a central nervous system (CNS) neoplasm, a 60-year-old brother 
had had prostate cancer and another 50-year-old brother had died 
of acute leukemia. 

In her physical examination, she presented as emaciated and 
pale, with massive splenomegaly and no palpable hepatomegaly 
or peripheral lymphadenopathy. Computed tomography (CT) 
scans showed subtle hepatomegaly and greatly increased spleen 
size, with no lymphadenopathy (Figure 1).

Laboratory tests showed normocytic and normochro-
mic anemia (hemoglobin 8.8 g/dl, platelet count of 124 x 109/l 
and total leukocyte count of 6.18 x 109/l); 21% of the lymphoid 
cells had a high nuclear-to-cytoplasmic ratio, with loose chro-
matin, small clear nucleolus and thin cytoplasmic projections. 
Immunophenotyping of peripheral blood cells showed that they 
were positive for CD19, CD20, FMC7, CD22, and CD23, with 
strong expression of CD79b and CD25, weak surface expres-
sion of immunoglobulin (Ig) M, and partial expression of 
CD5. No expression of CD200, CD10, CD11c or CD103 was 
seen. Monoclonality was demonstrated through restriction of 

Figure 1. Computed tomography (CT) scan demonstrating 
subtle hepatomegaly and greatly increased spleen size. 
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cytoplasmic light kappa chain Ig. Bone marrow biopsy revealed 
intrasinusoidal infiltration by small B lymphoid cells. 

Splenectomy was performed as a therapeutic procedure and 
the histological analysis showed that the spleen weighed 1.818 
kg, measured 27 x 14.3 x 8.3 cm and presented diffuse infiltrate 
in the red pulp of the spleen, with both cord and sinusoid infiltra-
tion by small B-cell lymphocytes (Figure 2) expressing CD20 and 
DBA-44 antigens. These cells had a low Ki67 proliferative index 
and were negative for CD3, CD5, CD10, CD23 and cyclin-D1. 
A hepatic biopsy revealed mixed inflammatory infiltration and 
stage 1 steatohepatitis, with an activity index of 5. 

The patient improved clinically and her laboratory parame-
ters normalized after splenectomy. However, 10 months later, the 
patient presented with weight loss, fever, night sweats, asymmet-
rical eyelid edema and pleural effusion. At that time, laboratory 
examinations showed leukocytosis of 30.18 x 109/l; 22% of the 
cells were of moderate size and presented loose chromatin and 
evident peripheral nucleoli, which were morphologically sug-
gestive of centroblasts. Her laboratory values showed hypercal-
cemia and elevated lactate dehydrogenase (LDH), of more than 
3,000 U/l (normal values range from 240 to 480 U/l). Pleural 
fluid showed infiltration by neoplastic cells. New immunophe-
notyping of peripheral blood cells revealed aberrant lymphoid 
cells expressing B antigens, including CD19, surface IgM (sIgM), 
strong CD20 expression, heterogeneous partial CD79b expres-
sion and FMC7 with a lack of CD5 antigen. Bone marrow karyo-
typing revealed 46,XX [20]. The bone marrow biopsy was hyper-
cellular due to infiltration by B cells. 

Brain and orbit magnetic resonance imaging (MRI) showed 
infiltration of the optic nerve, bilateral lacrimal glands and CNS. 
Restaging CT scans revealed renal infiltration and axillary and 
abdominal lymph node enlargement. It was concluded that 
transformation to high-grade B-cell lymphoma had occurred, 

and treatment with R-CHOP was started, with the following 
given on day 1 of each cycle: intravenous rituximab, 375 mg/m2; 
intravenous cyclophosphamide, 750 mg/m2; intravenous doxoru-
bicin, 50 mg/m2; and intravenous vincristine, 1.4 mg/m2. In addi-
tion, oral prednisone, 100 mg once daily, was given on days 1–5. 
R-CHOP was administered in combination with intrathecal che-
motherapy containing methotrexate (12 mg), cytarabine (60 mg) 
and dexamethasone (2 mg) (MADIT) and two cycles of metho-
trexate (3 g/m2 intravenously) after the last cycle of R-CHOP and 
radiotherapy to the orbits (24 Gy). Tenofovir (300 mg/day) was 
started along with the chemotherapy to avoid replication of HBV. 
The patient achieved a complete response, and autologous bone 
marrow transplantation was performed as a consolidation strat-
egy. However, unfortunately, the patient died due to infectious 
complications during the transplantation.

Case 2
A 29-year-old female patient with a seven-year history of spleno-
megaly, without portal hypertension and with chronic non-rep-
licating HBV infection (AntiHbC total +, AntiHbe +, AgHbe −, 
AgHbs +, AntiHbs −) showing quantitative PCR for HBV of 
less than 20 IU/ml (normal range of values: 20-170,000,000 IU/
ml) presented to our service complaining of progressive spleen 
enlargement and B symptoms (fever, night sweats and weight 
loss) for the past two months. Laboratory tests showed hemoglo-
bin 8.1 g/dl, platelets 80 ×109/l and white blood cells 12 × 109/l, 

with 85% atypical lymphoid cells. Immunophenotyping demon-
strated strong expression of CD45, positivity for the B-cell anti-
gens CD20 and CD19, weak expression of CD25, partial expres-
sion of CD23 and CD200 and negativity for CD11c and CD103. 
Monoclonality for kappa light chain Ig was demonstrated in both 
the peripheral blood and bone marrow. 

The karyotype was complex, with structural abnormalities in 
the 14q32 region, deletions on chromosomes 6 and 7, isochro-
mosomes 8 and 17 and trisomy 18. Fluorescence in situ hybrid-
ization analysis revealed an extra copy of the MYC gene and a 
p53 deletion. 18FDG-PET-CT showed splenomegaly (standard 
uptake value [SUV]: 6.1), hepatomegaly (SUV: 3.2), abdominal 
lymph node enlargement (SUV: 6.3) and cervical and mediasti-
nal lymphadenopathy (Figure 3).

Splenectomy was indicated and the anatomopathological 
analysis showed that the spleen dimensions were 33.0 x 20.6 x 7.5 
cm. The spleen showed infiltration by small to intermediate-sized 
mature lymphoid cells, with large cells among them, primarily in 
the red pulp and sinusoidal space of the spleen and secondarily 
in the white pulp of the spleen (Figure 4). Immunohistochemical 
analysis showed expression of CD20 and DBA44, with Ki67 of 
40%. The cells were negative for CD5, CD10, CD23, CD3 and 
cyclin D1. A hepatic biopsy demonstrated nodular lymphoid 

Figure 2. Diffuse infiltrate of small B-cell lymphocytes in the 
red pulp of the spleen (hematoxylin and eosin, x 200).
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infiltrate involvement, with suspected lymphoid neoplasia. 
A  hilum splenic lymph node (measuring 2.6 x 1.1 x 1.0 cm) 
showed lymphoid neoplasia of mature cells with predominance 
of intermediate to large cells with a nodular pattern. 

The diagnosis of splenic diffuse red-pulp small B-cell lym-
phoma was made and treatment was then instituted, consisting 
of eight cycles of R-CHOEP: intravenous rituximab (375 mg/m2), 
intravenous cyclophosphamide (750 mg/m2), intravenous doxo-
rubicin (50 mg/m2), and intravenous vincristine (1.4 mg/m2) on 

day 1; intravenous etoposide (100 mg/m2) on days 1–3; and oral 
prednisone (100 mg orally once daily) on days 1–5. It was pro-
posed that this would be followed by autologous stem cell trans-
plantation. After eight cycles of R-CHOEP, the patient achieved 
complete response, but she became pregnant and chose  not 
to undergo the transplantation. Nonetheless, she continues 
not to  present any evidence of disease today (three years after 
the treatment). Administration of tenofovir (300 mg/day) was 
started along with the chemotherapy.

DISCUSSION
We have reported on two patients with chronic non-replicating 
HBV who developed splenic diffuse red-pulp small B-cell lym-
phoma. The diagnosis of primary chronic lymphoproliferative 
disorders of the spleen is established based on analysis on sple-
nectomy tissue, or on integration of clinical data, assessment of 
lymphocyte morphology in peripheral blood, immunophenotyp-
ing of these lymphocytes and evaluation of bone marrow infiltra-
tion pattern from biopsy. For our patients, we used both criteria 
in order to be sure of the diagnosis. In both cases, the splenectomy 
product demonstrated diffuse neoplastic infiltration consisting 
of small mature lymphocytes with primary immunophenotype 
B of the red pulp of the spleen. With this presentation, the diag-
nosis of splenic marginal-zone lymphoma was ruled out, since 
this entity is characteristically a primary neoplasm of the splenic 
white pulp, usually with nodular architectural arrangement. 

Other entities that might have formed differential diagno-
ses were hairy-cell leukemia and hairy-cell leukemia variant. 
However, the clinical data in association with morphological 
and immunophenotyping data made it possible to safely rule out 
diagnoses of hairy-cell leukemia (absence of pancytopenia, no 
cells with the classical morphology of “hairy cell” and immuno-
phenotyping not characterized by strong expression of CD11c, 
CD25, CD103 and CD123 antigens) or hairy-cell leukemia vari-
ant (no lymphocytes with morphology characterized by the pres-
ence of central vesicular nucleolus, cytoplasm similar to hairy cell 
and absence of strong expression of CD11c and CD20 antigens). 

Thus, integration of all these findings, i.e. lymphoprolifera-
tive malignancy of small B cells, diffuse infiltration of the spleen 
and primary from splenic red pulp, with exclusion criteria for 
“hairy cell” and its variant form, enabled the definitive accurate 
diagnosis of splenic diffuse red-pulp small B-cell lymphoma in 
both cases reported here.

We conducted a systematic search in the main electronic 
databases (PubMed, Google Scholar and Lilacs Library), to find 
articles relating to splenic diffuse red-pulp small B-cell lym-
phoma in association with hepatitis B infection. In order to make 
the search as wide as possible, no limits were applied regard-
ing the date of publication, the language or the research design 

Figure 3. 18FDG-PET-CT (fludeoxyglucose F18 position emission 
computed tomography) demonstrating major splenomegaly (standard 
uptake value [SUV]: 6.1) and hepatomegaly (SUV: 3.2)

Figure 4. Small and few large lymphoid cells in splenic red pulp 
(hematoxylin and eosin, x 200)
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(Table 1). There were fewer than 100 search results and none of 
them described any association between splenic diffuse red-pulp 
small B-cell lymphoma and hepatitis B.

Mollejo et al. first proposed this lymphoma as a new sub-
type in 2002,4 consequent to reviewing 85 cases of SMZL. These 
authors identified four cases with predominance of monomor-
phic infiltration in the red pulp of the spleen instead of the typi-
cal micronodular component in the white pulp commonly seen 
in SMZL. Later on, two series of cases of splenic diffuse red-pulp 
small B-cell lymphoma were published by Traverse-Glehen et al.5 
and Kanellis et al.2 

Similarly to our two patients, all cases previously reported 
were also in stage IV at diagnosis. Diffuse infiltration of the red 
pulp of the spleen, affecting both cords and sinuses, along with 
marked DBA-44 positivity, was frequently found by Kanellis 
et al.2 (88.2% of their cases), as well as in our cases. Additionally, 
previous studies described situations of lymph node replacement 
by diffuse neoplastic infiltrate, with preserved sinuses.2,4 

The most common finding in the bone marrow biopsies was 
predominance of intrasinusoidal lymphoid infiltration, some-
times associated with interstitial and nodular involvement, along 
with hematopoietic tissue and absent or mild fibrosis. The malig-
nant cells presented with round to slightly irregular nuclei, vesic-
ular chromatin and moderate amounts of pale cytoplasm and 
cytoplasmic projections similar to SMZL villous cells. These cells 
expressed CD20, DBA44 and IgG. Presence of annexin A1, 
CD25, CD3, CD5, CD23, CD103, CD123, CD11c, CD38, CD10, 
Bcl6, bcl2, cyclin D1 and IgD was uncommon.1,4 Our cases are 
consistent with those presented in the literature regarding the 
pathological and immunophenotypic findings of splenic dif-
fuse red-pulp small B-cell lymphoma. The majority of the cases 
reported in the literature had a normal karyotype and the most 

frequent chromosomal abnormalities were 7q and 3q deletions 
and trisomy 18.1,6 One of our cases showed a complex karyotype.

Kanellis et al.2 found p53 inactivation in all cases of splenic 
diffuse red-pulp small B-cell lymphoma, comprising either p53 
mutation (2/4 cases) or anomalous p53 staining. Mollejo et al.4 
reported that TP53 abnormality was present in 2 out of 13 cases 
(15.3%): one of these patients showed disease progression and 
ultimately died of the disease. In the same way as described by 
these authors, one of our patients also had a p53 deletion and 
evolved to aggressive disease. Splenic diffuse red-pulp small 
B-cell lymphoma is an indolent lymphoma and patients can be 
maintained using a watchful waiting approach or may undergo 
splenectomy. 

Compared with SMZL, splenic diffuse red-pulp small B-cell 
lymphoma has demonstrated better disease-free survival, but 
overall survival is not statistically different. At diagnosis, our 
patients presented with anemia, which is associated with worse 
prognosis according to Kanellis et al.,2 and both of them had 
HBV infection as a comorbidity. HBV infection may be asso-
ciated with worse prognosis, since both patients evolved with 
aggressive disease.

Virus-induced carcinogenesis is known to occur in several 
lymphoid malignancies in which the virus has a pathogenic role, 
such as in Burkitt’s lymphoma with Epstein-Barr virus (EBV), 
adult T-cell leukemia with human T-cell lymphotropic virus-1, 
and primary effusion B-cell lymphoma with human herpes virus 
8. Some malignancies may be caused by chronic stimulation such 
as in mucosa-associated lymphoid tissue lymphoma, which is 
associated with Helicobacter pylori, or through an indirect mech-
anism. While EBV has a direct carcinogenic effect on Burkitt’s 
lymphoma through activating the c-Myc oncoprotein, HIV acts 
on the immune system to reduce immune surveillance.7,8

HBV is a small DNA virus that is a member of the 
Hepadnaviridae family. It replicates through a RNA intermedi-
ary and can integrate into the host genome. HBV infection is 
highly prevalent worldwide, with around 350 million chronically 
infected individuals. It is endemic in Asia, Africa, the Middle 
East, Eastern Europe and South America.9 There are 500,000 to 
1.2 million deaths due to chronic hepatitis B annually, out of a 
total of 350 million cases worldwide,8 and about 340,000 cases of 
liver cancer relating to HBV.10 

HBV and HCV are known to induce acute and chronic hep-
atitis and are strongly associated with hepatocellular carcinoma 
(HCC). HBV carriers have a 200 times higher risk of HCC, 
and this is one of the highest risks for a human malignancy.11 
Its pathogenesis involves multiple pathways, including oxidative 
stress, hepatic inflammation leading to genetic damage and inte-
gration of HBV DNA into the host genome, thereby leading to 
genetic alterations such as chromosomal and gene translocations 

Table 1. Systematic search of the literature performed on 
April 4, 2016 

Electronic 
databases

Search strategy
Results

Found
Paper 
used

Medline  
(via PubMed) 

“Lymphoma, B-Cell”[Mesh] AND 
“Hepatitis B”[Mesh] AND Case 

Reports[ptyp]
62 0

Lilacs  
(via Bireme)

(“Linfoma de Células B OR 
Lymphoma, B-Cell OR Linfoma de 

Células B “ [Decs] AND Hepatite B OR 
Hepatitis B OR Hepatitis B [Decs])

0 0

Embase  
(via Ovid)

(Lymphoma, B-Cell) and (Hepatitis B)). 
All fields.

Search terms cross-referenced: 
b; b-cell; hepatitis; hepatitis b; 
lymphoma; lymphoma, b-cell

10 0
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and deletions or generation of fusion transcripts. These  alter-
ations may change oncogenes, tumor-suppressor genes and 
expression of small non-coding RNA molecules (miRNAs).12 

Non-structural HBV X protein is a key regulatory protein 
that modulates viral replication and pathogenesis. It is tran-
scribed in human HCC tumor cells, even when HBV replica-
tion is absent, due to viral DNA integration. This protein modu-
lates gene expression, since it interacts with transcription factors, 
activates mitogenic signaling cascades and interacts with cellular 
proteins, including p53. Consequently, DNA repair, tumor sup-
pressor genes and the cell cycle could become deregulated.13 

The relationship between NHL and HCV has already been 
proven, with evidence demonstrating a causal relationship.11,14-17 
There is a known multicausal process involving direct lympho-
cytic activation mediated by viral proteins and chronic antigenic 
stimulation, for promoting B-cell transformation.18 A recent 
prospective cohort study conducted in South Korea evaluated 
603,585 participants, among whom 53,045 (9%) tested positive 
for HBsAg. The HBsAg-positive patients were at higher risk of 
NHL than those who were HBsAg-negative (hazard ratio: 1.74; 
95% CI: 1.45–2.09), especially for diffuse large B-cell lymphoma 
and immunoproliferative diseases. In this study, HBsAg was not 
associated with follicular lymphoma, T-cell NHL, Hodgkin’s lym-
phoma, multiple myeloma or leukemia.19 A meta-analysis on 17 
case-control and five cohort studies found that HBV-infected 
individuals had an odds ratio (OR) of 2.24 (95% CI: 1.80-2.78; 
P ≤ 0.001) for developing NHL.20 Another meta-analysis on 
12 case-control studies, comprising 11 studies evaluating HBV 
infection in NHL and one study that had investigated NHL in 
HBV infection, reported that the OR of detecting HBV infection 
in lymphoma patients was 2.5  times higher than in controls.21 
These studies suggest a possible relationship between HBV and 
NHL. The pathogenic association is less well studied than rela-
tionships with HCV, but it appears to result from different HBV-
driven events.22 

HBV is a hepatotropic virus and replicates within hepato-
cytes, but it can also cause lymphotropism for lymphocytes in 
the peripheral blood, bone marrow, spleen, lymph nodes, and 
thymus.23-26 This lymphotropism of HBV is a fundamental prop-
erty favoring causality between HBV and B-cell malignancies. 
Additionally, a study evaluating CD20 cell expression in the liver 
of HBsAg-positive and HBeAg-negative patients found that all of 
them were CD20-positive.27

Wang et al.28 found higher prevalence of HBeAg and anti-HBe 
in NHL cases than in controls, thus suggesting that viral replication 
may be required to support neoplastic proliferation. HBV integrates 
into the host genome and can lead to overexpression of cellular 
oncogenes or downregulation of tumor suppressor gene expres-
sion. Introduction of whole-genome sequencing identified several 

preferred sites for HBV integration, some of which have also been 
described in lymphomas, CCNE (cyclin E1)29 and the PDGF recep-
tor.30 Also, the HBX protein transactivates cellular promoters and 
enhancers, including the binding site for NF-KB.12 The HBX pro-
tein is involved in blocking p53-mediated apoptosis, which has been 
implicated in the pathogenesis of splenic diffuse red-pulp small 
B-cell lymphoma.12,28,31,32 A second mechanism for lymphomagen-
esis could relate to chronic stimulation by HBV antigens, thereby 
leading to incremental proliferation of B-lymphocytes and, conse-
quently, monoclonal malignant expansion. The incremental B-cell 
proliferation may lead to predisposition towards genetic aberrations, 
thus promoting neoplastic transformation.28

CONCLUSION
We have described two cases of splenic diffuse red-pulp small 
B-cell lymphoma associated with HBV. Although we hypothe-
sized that HBV might be implicated in the pathogenesis of this 
lymphoma, no direct association between these two entities could 
be proved in this study, and further investigations are necessary. 
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Pilates for low back pain
This is the abstract of a Cochrane Review published in the Cochrane 
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DOI:10.1002/14651858.CD010265.pub2.
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Mark J. Hancock, Raymond W. J. G. Ostelo, Cristina M. N. 
Cabral, Luciola C. Menezes Costa, Leonardo O. P. Costa

The independent commentary was written by Anamaria Jones

ABSTRACT
BACKGROUND: Non-specific low back pain is a major health problem 
worldwide. Interventions based on exercises have been the most com-
monly used treatments for patients with this condition. Over the past 
few years, the Pilates method has been one of the most popular exer-
cise programmes used in clinical practice. 
OBJECTIVES: To determine the effects of the Pilates method for pa-
tients with non-specific acute, subacute or chronic low back pain.
METHODS:
Search methods: We conducted the searches in CENTRAL, MEDLINE, EM-
BASE, CINAHL, PEDro and SPORTDiscus from the date of their inception 
to March 2014. We updated the search in June 2015 but these results 
have not yet been incorporated. We also searched the reference lists of 
eligible papers as well as six trial registry websites. We placed no limita-
tions on language or date of publication.
Selection criteria: We only included randomized controlled trials that ex-
amined the effectiveness of Pilates intervention in adults with acute, 
subacute or chronic non-specific low back pain. The primary outcomes 
considered were pain, disability, global impression of recovery and 
quality of life. 
Data collection and analysis: Two independent raters performed the as-
sessment of risk of bias in the included studies using the ‘Risk of bias’ 
assessment tool recommended by The Cochrane Collaboration. We 
also assessed clinical relevance by scoring five questions related to 
this domain as ‘yes’, ‘no’ or ‘unclear’. We evaluated the overall quality of 
evidence using the GRADE approach and for effect sizes we used three 
levels: small (mean difference (MD) < 10% of the scale), medium (MD 
10% to 20% of the scale) or large (MD > 20% of the scale). We converted 
outcome measures to a common 0 to 100 scale when different scales 
were used 
MAIN RESULTS: The search retrieved 126 trials; 10 fulfilled the inclusion 
criteria and we included them in the review (a total sample of 510 par-
ticipants). Seven studies were considered to have low risk of bias, and 
three were considered as high risk of bias.
A total of six trials compared Pilates to minimal intervention. There is 
low quality evidence that Pilates reduces pain compared with minimal 
intervention, with a medium effect size at short-term follow-up (less 
than three months after randomization) (MD -14.05, 95% confidence 
interval (CI) -18.91 to -9.19). For intermediate-term follow-up (at least 
three months but less than 12 months after randomization), two tri-
als provided moderate quality evidence that Pilates reduces pain com-
pared to minimal intervention, with a medium effect size (MD -10.54, 
95% CI -18.46 to -2.62). Based on five trials, there is low quality evidence 
that Pilates improves disability compared with minimal intervention, 
with a small effect size at short-term follow-up (MD -7.95, 95% CI -13.23 
to -2.67), and moderate quality evidence for an intermediate-term ef-
fect with a medium effect size (MD -11.17, 95% CI -18.41 to -3.92). Based 
on one trial and low quality evidence, a significant short-term effect 

with a small effect size was reported for function (MD 1.10, 95% CI 0.23 
to 1.97) and global impression of recovery (MD 1.50, 95% CI 0.70 to 
2.30), but not at intermediate-term follow-up for either outcome.
Four trials compared Pilates to other exercises. For the outcome pain, 
we presented the results as a narrative synthesis due to the high level of 
heterogeneity. At short-term follow-up, based on low quality evidence, 
two trials demonstrated a significant effect in favour of Pilates and one 
trial did not find a significant difference. At intermediate-term follow-up, 
based on low quality evidence, one trial reported a significant effect in fa-
vour of Pilates, and one trial reported a non-significant difference for this 
comparison. For disability, there is moderate quality evidence that there 
is no significant difference between Pilates and other exercise either in 
the short term (MD -3.29, 95% CI -6.82 to 0.24) or in the intermediate term 
(MD -0.91, 95% CI -5.02 to 3.20) based on two studies for each compari-
son. Based on low quality evidence and one trial, there was no significant 
difference in function between Pilates and other exercises at short-term 
follow-up (MD 0.10, 95% CI -2.44 to 2.64), but there was a significant effect 
in favour of other exercises for intermediate-term function, with a small 
effect size (MD -3.60, 95% CI -7.00 to -0.20). Global impression of recovery 
was not assessed in this comparison and none of the trials included qual-
ity of life outcomes. Two trials assessed adverse events in this review, one 
did not find any adverse events, and another reported minor events.
AUTHORS CONCLUSIONS: We did not find any high quality evidence 
for any of the treatment comparisons, outcomes or follow-up periods 
investigated. However, there is low to moderate quality evidence that 
Pilates is more effective than minimal intervention for pain and disabil-
ity. When Pilates was compared with other exercises we found a small 
effect for function at intermediate-term follow-up. Thus, while there is 
some evidence for the effectiveness of Pilates for low back pain, there 
is no conclusive evidence that it is superior to other forms of exercises. 
The decision to use Pilates for low back pain may be based on the pa-
tient’s or care provider’s preferences, and costs.

The full text of this review is available from: http://onlinelibrary.wiley.
com/doi/10.1002/14651858.CD010265.pub2/full
The abstract is also available in Portuguese and English
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COMMENTS 
This systematic review provides important data on the impact of the Pi-
lates method regarding treatment of nonspecific low back pain. Among 
the 10 studies that fulfilled the inclusion criteria, 7 had low risk of bias 
and 3 had high risk. Six studies compared Pilates with minimal interven-
tion and showed evidence of low and moderate quality regarding pain 
reduction and improvement of disability over the short and medium 
terms. One study showed low-quality evidence over the short term 
regarding function and the overall impression of recovery. Four studies 
compared the Pilates method with another kind of exercises: pain reduc-
tion was observed in two studies over the short term and in one over the 
medium term (low-quality evidence). Regarding disability, moderate-
quality evidence was found in two studies over the short and medium 
term. For function over the short term, no significance difference was 
found. However, over the medium term, there was a significant effect in 
favor of other exercises. No adverse events were observed in this review, 
thus showing the safety of this method for this population. 
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This systematic review thus suggested that the Pilates method was 
slightly better than minimal intervention in relation to pain and disabil-
ity. However, it did not show that the Pilates method was superior to 
other exercises. Since the benefits of Pilates seem to be similar to those 
of other exercises, the decision to use this as a treatment for patients 
with nonspecific low back pain should be based on the patient’s or care 
provider’s preferences, and on the costs. Other studies with more ro-
bust methodology should be conducted and the cost of this treatment 
should be analyzed.

Anamaria Jones, PT, PhD. Affiliated Professor of the Rheumatology Di-
vision, Universidade Federal de São Paulo (Unifesp), São Paulo, SP, Brazil.
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ABSTRACT
BACKGROUND: Asthma is a common chronic inflammatory disorder 
affecting about 300 million people worldwide. As a holistic therapy, 
yoga has the potential to relieve both the physical and psychological 
suffering of people with asthma, and its popularity has expanded glob-
ally. A number of clinical trials have been carried out to evaluate the 
effects of yoga practice, with inconsistent results. 
OBJECTIVES: To assess the effects of yoga in people with asthma.
METHODS:
Search methods: We systematically searched the Cochrane Airways Group 
Register of Trials, which is derived from systematic searches of bibliograph-
ic databases including the Cochrane Central Register of Controlled Trials 
(CENTRAL), MEDLINE, EMBASE, CINAHL, AMED, and PsycINFO, and hand-
searching of respiratory journals and meeting abstracts. We also searched 
PEDro. We searched ClinicalTrials.gov and the WHO ICTRP search portal. 
We searched all databases from their inception to 22 July 2015, and used 
no restriction on language of publication. We checked the reference lists 
of eligible studies and relevant review articles for additional studies. We 
attempted to contact investigators of eligible studies and experts in the 
field to learn of other published and unpublished studies.
Selection criteria: We included randomized controlled trials (RCTs) that 
compared yoga with usual care (or no intervention) or sham interven-
tion in people with asthma and reported at least one of the following 
outcomes: quality of life, asthma symptom score, asthma control, lung 
function measures, asthma medication usage, and adverse events.
Data collection and analysis: We extracted bibliographic information, char-
acteristics of participants, characteristics of interventions and controls, 
characteristics of methodology, and results for the outcomes of our interest 
from eligible studies. For continuous outcomes, we used mean difference 
(MD) with 95% confidence interval (CI) to denote the treatment effects, if 
the outcomes were measured by the same scale across studies. Alterna-
tively, if the outcomes were measured by different scales across studies, we 
used standardized mean difference (SMD) with 95% CI. For dichotomous 
outcomes, we used risk ratio (RR) with 95% CI to measure the treatment 
effects. We performed meta-analysis with Review Manager 5.3. We used the 
fixed-effect model to pool the data, unless there was substantial heteroge-
neity among studies, in which case we used the random-effects model in-
stead. For outcomes inappropriate or impossible to pool quantitatively, we 
conducted a descriptive analysis and summarized the findings narratively.
MAIN RESULTS: We included 15 RCTs with a total of 1048 participants. 
Most of the trials were conducted in India, followed by Europe and the 
United States. The majority of participants were adults of both sexes with 
mild to moderate asthma for six months to more than 23 years. Five stud-
ies included yoga breathing alone, while the other studies assessed yoga 
interventions that included breathing, posture, and meditation. Interven-
tions lasted from two weeks to 54 months, for no more than six months 
in the majority of studies. The risk of bias was low across all domains in 
one study and unclear or high in at least one domain for the remainder.

There was some evidence that yoga may improve quality of life (MD in Asth-
ma Quality of Life Questionnaire (AQLQ) score per item 0.57 units on a 7-point 
scale, 95% CI 0.37 to 0.77; 5 studies; 375 participants), improve symptoms 
(SMD 0.37, 95% CI 0.09 to 0.65; 3 studies; 243 participants), and reduce medi-
cation usage (RR 5.35, 95% CI 1.29 to 22.11; 2 studies) in people with asthma. 
The MD for AQLQ score exceeded the minimal clinically important difference 
(MCID) of 0.5, but whether the mean changes exceeded the MCID for asthma 
symptoms is uncertain due to the lack of an established MCID in the sever-
ity scores used in the included studies. The effects of yoga on change from 
baseline forced expiratory volume in one second (MD 0.04 liters, 95% CI -0.10 
to 0.19; 7 studies; 340 participants; I2 = 68%) were not statistically significant. 
Two studies indicated improved asthma control, but due to very significant 
heterogeneity (I2 = 98%) we did not pool data. No serious adverse events as-
sociated with yoga were reported, but the data on this outcome was limited.
AUTHORS CONCLUSIONS: We found moderate-quality evidence that 
yoga probably leads to small improvements in quality of life and symp-
toms in people with asthma. There is more uncertainty about potential 
adverse effects of yoga and its impact on lung function and medica-
tion usage. RCTs with a large sample size and high methodological and 
reporting quality are needed to confirm the effects of yoga for asthma

The full text of this review is available from: http://onlinelibrary.wiley.
com/doi/10.1002/14651858.CD010346.pub2/full
The abstract is also available in English and French
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COMMENTS 
Asthma is a heterogeneous inflammatory disease and understanding 
of its physiopathogenesis has undergone constant development in 
the light of updates within immunopathology and molecular biology. 
These have provided descriptions of many inflammatory pathways me-
diated by cytokines that may play a role in modulating the disease and 
in establishing chronic inflammatory processes and lung remodeling. 
Drug treatment is based on administration of combinations of inhaled 
corticosteroids and bronchodilators, but non-drug management is es-
sential and includes teaching patients how to live with a chronic disease 
that limits the quality of life. One of the main recommendations is that 
regular physical exercise should be practiced in order to improve fitness 
and increase the aerobic threshold, thereby improving the functional con-
ditions for withstanding exacerbation of symptoms. Recent research has 
also confirmed the effectiveness of regular physical exercise performed 
at 60% of maximum load. This practice has the capacity to reduce inflam-
matory mediators and consequently may be effective in treating asthma. 
This systematic review included a large number of patients and exam-
ined the practice of yoga exercises in relation to the clinical expression of 
asthma. Reductions in symptoms and use of medication were observed, 
as well as significant improvements in quality-of-life scores among yoga 
practitioners, compared with non-practitioners. The data presented do 
not specify whether the patients had moderate or severe asthma, and 
no functional improvements were confirmed. These data support the 
conclusion that there is a benefit from from practicing yoga, but no phys-
iopathological explanation for the observed benefits has been presented. 

Ana Luisa Godoy Fernandes, MD, PhD. Titular Professor of Pulmonol-
ogy, Department of Medicine, Escola Paulista de Medicina — Universi-
dade Federal de São Paulo (EPM-Unifesp), São Paulo, SP, Brazil. 
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First page (cover page)
The first page must contain: 
1)	 the type of paper (original article, review or updating article, 

short communication or letter to the editor); 
2)	 the title of the paper in English and Portuguese, which must 

be short but informative; 
3)	 the full name of each author (the editorial policy of the São 

Paulo Medical Journal is that abbreviations for authors’ names 
must not be used; thus, names should either be sent complete 
or with middle names omitted, for example: an author whose 
full name is John Richard Smith can be presented as John Smith 
or John Richard Smith, but not as John R. Smith; likewise, use 
Christopher Smith and not Chris Smith, or William Smith and 
not Bill Smith, and so on)), his/her academic titles (abbreviated 
in English), in the order obtained (for example: MD for medi-
cal doctor, MSc for holders of a master’s title, PhD for holders of 
a doctorate or BSc for bachelor of science, such as in biology), 
and the positions currently held (for example, Doctoral Stu-
dent, Attending Physician, Adjunct Professor, Associate Profes-
sor, Head of Department, etc.), in the department and institu-
tion where he/she works, and the city and country; 

4)	 the place where the work was developed; 
5)	 the complete address (name of street or avenue, building 

number, city) of the corresponding author, telephone and 
e-mail that can be published together with the article.

6)	 the date and place of the event at which the paper was pre-
sented, if applicable, such as congresses or dissertation or the-
sis presentations; 

7)	 sources of support in the forms of finance for the project, study 
bursaries or funding for purchasing equipment or drugs. The 
protocol number for the funding must be presented; 

8)	 description of any conflicts of interest held by the authors. We 
recommend that the item “Conflicts of interest” at  http://www.
icmje.org should be read to obtain clarifications regarding what 
may or may not be considered to be a conflict of interest.

Second page: abstract (English and Portuguese) and key words
The second page must include the title and an abstract (Eng-

lish and Portuguese, maximum of 250 words each),9 structured in 
five items: 

1)	 context and objective; 
2)	 design (type of study) and setting (place where the study was 

developed); 
3)	 methods (described in detail); 

4)	 results; and 
5)	 conclusions.
 
The abstract (both in English and in Portuguese) should contain 

five key words. The English terms must be chosen from the Medical 
Subject Headings (MeSH) list of Index Medicus, which are available on 
the internet (http://www.ncbi.nlm.nih.gov/sites/entrez?db=mesh).10 
The Portuguese terms must be chosen from the Descritores em Ciên-
cias da Saúde (DeCS), developed by Bireme, which are available on 
the internet (http://decs.bvs.br/).11

References
The list of references (in the “Vancouver style”, as indicated by the 

International Committee of Medical Journal Editors, ICMJE) should 
be laid out in the final part of the article, after the conclusions and 
before the tables and figures. In the text, the references must be num-
bered according to the order of citation. The citation numbers must be 
inserted after periods/full stops or commas in sentences (see examples 
in the preceding section), and must be in superscript form (without 
using parentheses or square brackets). References cited in the legends 
of tables and figures must maintain sequence with the references cited 
in the text. 

In the list of references, all the authors must be listed if there are 
up to and including five authors; if there are six or more, the first three 
should be cited, followed by the expression “et al.” For books, the city 
of publication and the name of the publishing house are mandatory. 
For texts published on the internet, the complete uniform resource 
locator (URL) or address is necessary (not only the main home page 
of a website or link), so that by copying the complete address into their 
computer internet browsers, the journal’s readers will be taken to the 
exact document cited, and not to a general website. The following are 
some examples of the most common types of references:

Article in journal
-	 Hurt AC, Hardie K, Wilson NJ, et al. Community transmis-

sion of oseltamivir-resistant A(H1N1)pdm09 influenza.  
N Engl J Med. 2011;365(26):2541-2. 

Chapter of book
-	 Miller WI, Achernabb JC, Fluck CE. The adrenal cortex and 

its disorder. In: Sperling M. Pediatric endocrinology. 3rd ed. 
Elsevier Health Sciences; 2008. p. 444-511. 

Text on the internet
-	 Centers for Disease Control and Prevention. Children’s food 

environment State Indicator Report, 2011. Available from: 
http://www.cdc.gov/obesity/downloads/ChildrensFoodEnvi-
ronment.pdf. Accessed in 2012 (Mar 7). 

Figures and tables
Images must have good resolution (minimum of 300 DPI) and 

be recorded in “.jpg” or “.tif ” format. Do not attach images inside 
Microsoft PowerPoint documents. If photographs are inserted in a 
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Microsoft Word file, the images should also be sent separately. Graphs 
must be prepared in Microsoft Excel (do not send them in image for-
mats) and must be accompanied by the tables of data from which they 
have been generated. The number of illustrations must not exceed the 
total number of pages minus one.

All figures and tables must contain legends or titles that precisely 
describe their content and the context or sample from which the infor-
mation was obtained (i.e. what the results presented are and what the 
kind of sample or setting was). The legend or title sentence should be 
short but comprehensible without depending on reading the article.

All the figures and tables should be cited in the text.
São Paulo Medical Journal/Evidence for Health Care is for now 

published in black-and-white in its printed version. Photographs, 
photomicrographs, bar and line graphs and any image to be published 
must be prepared considering that there will be no color differenti-
ation (any color information will be discarded). Shades of gray and 
printing patterns (dots, stripes and others) should be used instead, 
with good contrast.

Original articles 
Clinical trials, cohort, case-control, prevalence, incidence, accu-

racy and cost-effectiveness studies, and systematic reviews with or 
without meta-analysis, are considered to be original articles.

The São Paulo Medical Journal/Evidence for Health Care sup-
ports the clinical trial registration policies of the World Health 
Organization (WHO) and the International Committee of Med-
ical Journal Editors (ICMJE) and recognizes the importance of 
these initiatives for registration and international dissemination 
of information on randomized clinical trials, with open access. 
Thus, from 2008 onwards, manuscripts on clinical trials have been 
accepted for publication only if they have received an identifica-
tion number from one of the clinical trial registers that have been 
validated in accordance with the criteria established by WHO and 
ICMJE. Authors of randomized clinical trials must thus register 
their studies before submitting them for publication in the São 
Paulo Medical Journal/Evidence for Health Care. The addresses 
for these registers are available from the ICMJE website (http://
www.icmje.org). The identification number should be declared at 
the end of the abstract. 

Authors will be required to comply with the guidelines for writing 
each type of original article, as follows:

1.	 Observational articles: STROBE Statement;5,6 
2.	 Clinical trials: CONSORT Statement;2

3.	 Accuracy studies on diagnostic tests: STARD Statement;7,8 
4.	 Systematic reviews of the literature and meta-analyses: 

PRISMA4

The São Paulo Medical Journal takes the view that these guide-
lines not only aid in writing and organizing the content of articles in 
a standardized manner, thereby improving their quality and facilitat-
ing reading and assessment, but also these guidelines help to avoid 

situations in which important information on the methodology of 
studies remains outside of the manuscript. 

As a partner institution of the Cochrane Collaboration and the 
Brazilian Cochrane Center, the Associação Paulista de Medicina con-
siders that production of articles in accordance with these guidelines 
also aids in future production of systematic reviews of the literature 
and meta-analyses. Thus, articles submitted for publication that are 
not in accordance with these norms may be returned to their authors 
for adjustment before the peer review process begins.

Original articles must be structured so as to contain the follow-
ing parts: Introduction, Objective, Methods, Results, Discussion and 
Conclusion. The text must not exceed 5,000 words (excluding tables, 
figures and references), from the introduction to the end of the con-
clusion, and must include a structured abstract with a maximum of 
250 words.9 “Structured abstract” means that the abstract must con-
tain the following items: Context and objective, Design and setting, 
Method, Results and Conclusion. 

The structure of the document should follow the format laid out below:
1)	 Title and abstract: the study design and/or the way partici-

pants were allocated to interventions, for example “random-
ized” or “retrospective” study, should be mentioned in the title 
and in the abstract. The abstract should provide a summary of 
what was done and what was found. 

2)	 Introduction: specify the reasons for carrying out the study, 
describing the present state of knowledge of the topic. 
Describe the scientific background and “the state of the art”. 
Do not include here any results or conclusions from the study. 
Use the last paragraph to specify the principal question of the 
study, and the principal hypothesis tested, if there is one. Do 
not include discussions about the literature in the introduc-
tion; the introduction section should be short.

3)	 Objective: describe briefly what the main objective or ques-
tion of the study was. Clearly describe the pre-specified 
hypotheses.

4)	 Methods
4.1)	Type of study: describe the design of the study and specify, 

if appropriate, the type of randomization (the way in which 
draws were conducted), the blinding (how this was ensured), 
the diagnostic test standards (gold standard or range of nor-
mal values) and the time direction (retrospective or prospec-
tive). For example: “randomized clinical trial”, “double-blind 
placebo-controlled clinical trial”, “cross-sectional accuracy 
study”, “retrospective cohort study”, “cross-sectional preva-
lence study” or “systematic review of clinical trials”.

4.2)	Sample, participants or patients: describe the eligibility cri-
teria for participants (inclusion and exclusion criteria) and 
the sources and procedures for selection or recruitment. In 
case-control studies, describe the rationale for distributing 
the subjects as cases and controls, and the matching crite-
ria. The numbers of patients at the beginning and end of 
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the study (after exclusions) must be made clear. A flow dia-
gram showing the initial recruitment, the exclusions and the 
final sample of patients included should be produced and 
inserted in the article. 

4.3)	Setting: indicate the place where the study was carried out, 
including the type of healthcare provided (i.e. whether pri-
mary or tertiary; and whether in a private or in a public hospi-
tal). Avoid stating the name of the institution where the study 
was developed (for blinding purposes in the peer review). 
Only the type of institution should be made clear, for exam-
ple: “public university hospital” or “private clinic”.

4.4)	Procedures (intervention, diagnostic test or exposure): 
describe the principal characteristics of any intervention, 
including the method, the timing and the duration of its 
administration or of data collection. Describe the differences 
in interventions administered to each group (if the study is 
controlled). Detail the procedures in such a way that other 
researchers will be able to repeat them in other localities.

4.5)	Main measurements, variables and outcome: state what the 
primary and secondary outcomes analyzed in the study are. 
Describe the method of measuring the primary result, in 
the way in which it was planned before data collection. For 
each variable of interest, detail the assessment methods. If 
the hypothesis of the study was formulated during or after 
data collection (and not before), this needs to be declared. 
Describe the methods used to enhance the quality of meas-
urements (for example, multiple observers, training, etc.) and 
to avoid bias. Explain how quantitative variables were handled 
in the analyses.

4.6)	Sample size and statistical analysis: describe the sample size 
calculation method, or the study period in the event that 
patients were consecutively admitted over a period. Read-
ers need to understand why a given number of patients was 
used. The planned statistical analysis, the statistical tests used 
and their significance levels, along with any post hoc analy-
ses, should be presented in this section. Describe the meth-
ods used to control for confounding factors and variables, and 
explain how missing data and cases lost from the follow-up 
were dealt with. 

4.7)	Randomization: describe the method used to implement the 
random allocation sequence (for example, sealed envelopes 
containing random sequences of numbers or software for 
generating random numbers). If appropriate, report that the 
study used “quasi-randomization”.12 In addition, describe who 
generated the random sequence, who assigned the partici-
pants to each group (in the case of controlled trials) and who 
recruited the participants.

5)	 Results: describe the main findings. If possible, these should 
be accompanied by their 95% confidence intervals and the 
exact level of statistical significance (it is not enough to write 

“P < 0.05”: the exact P value should be supplied). For com-
parative studies, the confidence interval must be stated for the 
differences between the groups.

5.1)	Participant flow diagram: describe the flow of participants 
through each stage of the study (inclusions and exclusions) 
and the follow-up period, and the number of participants 
completing the study (or lost from the follow-up). Use a flow 
diagram to demonstrate the numbers of patients, from the 
initial recruitment to the end of the study, and the reasons 
for exclusions. If there was any “intention-to-treat” analysis, 
describe it.

5.2)	Deviations: if there was any deviation from the protocol, away 
from what was initially planned, describe it and the reasons 
for it.

5.3)	Adverse events: describe any side effect, adverse event or 
complication. 

6)	 Discussion: provide an interpretation of the results, tak-
ing into account the study hypotheses and conclusions. 
Emphasize the new and important factors encountered 
in the study, which will form part of the conclusion. Do 
not repeat data presented in the introduction or results in 
detail. Mention any limitations of the findings that should 
be noted and any possible implications for future research. 
Describe any potential bias. Report any relevant findings 
from other studies: it is important to review the recent 
literature to seek new evidence that may have been pub-
lished, which needs to be discussed. State whether the find-
ings can be generalized to populations (i.e. whether the 
findings have external validity). It is recommended that the 
last two paragraphs should contain implications for prac-
tice and for further research.

7)	 Conclusions: specify only the conclusions that can be sus-
tained by the results, together with their clinical significance 
(avoiding excessive generalization). Draw conclusions based 
on the objectives and hypotheses of the study. The same 
emphasis should be placed on studies with positive and nega-
tive results.

Systematic reviews with or without meta-analyses should comply 
with the same publication norms established for original articles, and 
be produced in accordance with PRISMA4 and the Cochrane Collab-
oration’s systematic review Handbook.13 The text should not exceed 
5,000 words (excluding tables, figures and references)

Short communications, case reports or case series 
Short communications and case reports must be limited to 3,000 

words (from the introduction to the end of the conclusion). Short com-
munications are reports on the results from ongoing studies or stud-
ies that have recently been concluded for which urgent publication is 
important. They should be structured thus: Introduction, Objective, 
Methods, Results, Discussion and Conclusion, like in original articles. 
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Individual case reports should contain: Introduction, Case Report, Dis-
cussion and Conclusion. Reports on case series constitute observational 
studies and these should be structured in accordance with the norms of 
the STROBE Statement.5

Both short communications and case reports must be submitted 
with abstracts and key words. The abstracts in short communications 
should be structured with: Context and objective, Design and set-
ting, Methods, Results and Conclusion, like in original articles. The 
abstracts in case reports and case series should contain: Context, Case 
Report (with a description of the case and a pertinent discussion) 
and Conclusion.

The São Paulo Medical Journal/Evidence for Health Care is inter-
ested in publishing rare or instructive case reports, accompanied by 
a systematic search of the literature, in which relevant studies found 
(based on their level of evidence) are presented and discussed.14 The 
results from the systematic search of the main databases — Medline 
(via PubMed), Embase, Lilacs and Cochrane Library — should be 
presented in a table with the search strategy for each database and the 
number of articles obtained.

Narrative reviews
Narrative reviews may be accepted by the São Paulo Medical Jour-

nal/Evidence for Health Care and should be structured with: Intro-
duction, Objectives, Methods, Results, Discussion and Conclusions. 
The abstract must be structured with: Context and objective, Design 
and setting, Methods, Results and Conclusions, like in original arti-
cles. The manuscript must comply with the norms of the Vancouver 
style1 and must include a systematic search in the main databases: 
Medline, Embase, Lilacs and Cochrane Library. The search strat-
egy for each database and the number of articles obtained from each 
database should be presented in a table. The access route to the elec-
tronic databases used should be stated (for example, PubMed, OVID,  
Elsevier or Bireme). For the search strategies, MeSH terms must be 
use for Medline, LILACS and Cochrane Library. DeCS terms must be 
used for LILACS. EMTREE terms must be used for Embase. Also, for 
LILACS, search strategy must be performed, at the same time, with 
English (MeSH), Spanish (DeCS) and Portuguese (DeCS) terms. The 
search strategies must be presented exactly as they were used dur-
ing the search, including parentheses, quotation marks and Boolean 
operators (AND, OR, AND NOT).

 
Letters to the editor
Letters to the editor may address articles published in the São 

Paulo Medical Journal/Evidence for Health Care publication or may 
deal with health issues of interest. Case reports must not be submit-
ted as letters. In the category of letters to the editor, the text has a 
free format, but must not exceed 500 words and five references.
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