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Prevalence of sickle cell disease in adults with delayed diagnosis
Prevalência da doença falciforme em adultos com diagnóstico tardio
Prevalencia de la anemia falciforme en adultos con diagnóstico tardío
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Abstract
Objective: To estimate the prevalence of sickle cell disease in adults with delayed diagnosis, receiving treatment at hematology outpatient clinics 
in the health network of the state of Mato Grosso do Sul, between 2013 and 2017; to describe sociodemographic characteristics; to verify 
associations between genotypes in relation to current age, the genotypes, and age at diagnosis.
Methods: A retrospective, cross-sectional study with data collected at two teaching hospitals. The variables investigated were: year of treatment, 
genotype, sex, date of birth, age at diagnosis, and city in which they lived. Prevalence was estimated per point, using a 95% confi dence interval.
Results: The prevalence was 3.9% in 103 adults with sickle cell disease: 60 female and 43 male. The HbSS genotype was predominant, followed 
by HbSC. The median age was 35 for HbSS, and 31 for HbSC. Median age at diagnosis was fi ve years for HbSS, and 21 for HbSC. No association 
was found between age (years) of patients and genotype (chi-square test p=0.601), or between genotype and age group (chi-square test p= 
0,318).
Conclusion: The most frequent genotype was HbSS, followed by HbSC. The diagnosis of patients with hemoglobin SC occurred later in life than 
those with the hemoglobin SS genotype. Sociodemographic variables and delayed diagnosis warns for the need to strengthen actions in the health 
network, which interfere signifi cantly in the morbidity and mortality of adults with sickle cell disease.

Resumo
Objetivo: Estimar a prevalência da doença falciforme em adultos com diagnóstico tardio, em tratamento nos ambulatórios de hematologia na 
rede de saúde do Estado do Mato Grosso do Sul de 2013 a 2017; descrever as características sociodemográfi cas; verifi car associações entre os 
genótipos em relação a idade atual, os genótipos e a idade ao diagnóstico.
Métodos: Estudo transversal, retrospectivo, com dados coletados em dois hospitais de ensino. As variáveis investigadas foram: ano do 
atendimento, genótipo, sexo, data de nascimento, idade ao diagnóstico, naturalidade e procedência. A prevalência foi estimada por ponto (%) e 
intervalo de confi ança de 95%. 
Resultados: A prevalência foi 3,9%, com 103 adultos com doença falciforme, sendo 60 do sexo feminino e 43 do masculino. Predominou o 
genótipo HbSS, seguido pelo HbSC. A mediana de idade foi de 35 para os HbSS e 31 para os HbSC. A mediana de idade ao diagnóstico foi cinco 
anos para os HbSS e 21 para HbSC. Não houve associação entre idade (anos) dos pacientes e genótipo (teste Qui-quadrado p=0,601) e nem 
entre genótipo e faixa etária (teste Qui-quadrado p= 0,318).
Conclusão: O genótipo mais frequente foi o HbSS, seguido pelo HbSC. O diagnóstico dos pacientes com SC foi mais tardio do que naqueles com 
genótipo SS. As variáveis sociodemográfi cas e o diagnóstico tardio alertam para a necessidade de fortalecimento de ações na rede de saúde, que 
interferem sensivelmente na morbimortalidade de adultos com Doença Falciforme.

Resumen
Objetivo: Estimar la prevalencia de la anemia falciforme en adultos con diagnóstico tardío, en tratamiento ambulatorio de hematología de la red 
de salud del estado de Mato Grosso do Sul de 2013 a 2017; describir las características sociodemográfi cas; verifi car asociaciones entre los 
genotipos con relación a la edad actual, los genotipos y la edad de diagnóstico.
Métodos: Estudio transversal, retrospectivo, con datos recopilados en dos hospitales universitarios. Las variables investigadas fueron: año de 
atención, genotipo, sexo, fecha de nacimiento, edad de diagnóstico, naturalidad y procedencia. La prevalencia fue estimada por punto (%) e 
intervalo de confi anza de 95%. 
Resultados: La prevalencia fue 3,9%, con 103 adultos con anemia falciforme, 60 de sexo femenino y 43 masculino. Predominó el genotipo HbSS, 
seguido de HbSC. La mediana de edad fue 35 años en los HbSS y 31 en los HbSC. La mediana de edad de diagnóstico fue 5 años en los HbSS 
y 21 en los HbSC. No hubo relación entre edad (años) de los pacientes y genotipo (prueba �² de Pearson p=0,601) y tampoco entre genotipo y 
grupo de edad (prueba �² de Pearson p=0,318).
Conclusión: El genotipo más frecuente fue el HbSS, seguido del HbSC. El diagnóstico de los pacientes con SC fue más tardío que el de los de 
genotipo SS: Las variables sociodemográfi cas y el diagnóstico tardío advierten sobre la necesidad de fortalecer acciones en la red de salud, que 
interfi eren sensiblemente en la morbimortalidad de adultos con anemia falciforme.
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Introduction 

Mutations in the hemoglobin (Hb) gene are often 
encountered, and migrations of populations have 
contributed to their presence in most countries. 
According to the Globin Gene Server, 1,327 hemo-
globin variants were described, distributed across sev-
eral racial and/or ethnic groups, most without any 
clinical repercussions. However, when associated, 
these variants can exhibit relevant pathophysiology.(1) 
About 1.1% of couples worldwide possess the risk of 
having children with some type of hemoglobin disor-
der, and 2.7 of every 1000 conceptions are affected.(2) 

Sickle cell disease (SCD) consists of the most 
common genetic disorder in the population; it leads 
to a multisystemic disorder caused by a single ge-
netic mutation, and is characterized by the presence 
of hemoglobin S (HbS). When the oxygen tension 
is decreased, HbS undergoes the polymerization 
process, changing the morphology of the erythro-
cyte, which assumes a sickle shape. This phenom-
enon results in important events in the pathophys-
iology of the disease, such as vessel occlusion and 
hemolysis. Sickle cell disease can present as a homo-
zygous form, with severe manifestation of the dis-
ease (HbSS - sickle cell anemia), in association with 
other hemoglobin: HbSC, HbSD, HbSE and Sβ-
thalassemia (Sβ+ and Sβ0); it can also present in the 
heterozygous form (HbAS - sickle cell trait), where 
there is no clinical manifestation.(3,4)  

International, non-voluntary migration de-
rived from the slave trade introduced the HbS 
gene into the Americas between the 16th and 18th 
centuries, and promoted the distribution of SCD 
far beyond its origins in Africa.(4) The prevalence of 
HbAS in Brazil is higher in the north and north-
east, between 6% and 10%, while in the south and 
southeast, it represents 2% and 3% of the popula-
tion, respectively.(4,5) 

The overall number of people with SCD will 
increase as a consequence of improved survival in 
low- and middle- income countries, as well as pop-
ulation migration to higher income countries.(2) The 
diversity and heterogeneous distribution of Hb has 
become a challenge to the health network, which 
needs to develop strategies based on the local char-

acteristics. Thus, genetic epidemiological data can 
be interpreted as indicators for organization of the 
care network, which includes screening, adequate 
care, and genetic counseling.(6). 

Early diagnosis of SCD should occur during 
neonatal screening, which includes a tracking 
methodology in the 0-28 day old population, 
and is responsible for timely selection of children 
for appropriate therapy, in order to avoid sequel-
ae and death.(7).

The mortality in sickle-cell anemia has sig-
nificant decreased in children in the last decades, 
while the mortality rate for adults has gradually 
increased.(8,9) According to a study performed in 
the National Center for Health Statistics, between 
1979 and 2005, there were 16,654 deaths related 
to SCD. The mortality rate in individuals over 19 
years of age increased by 1% (p <0.001) each year, 
with a mean age at death of 33.4 years for men, 
and 36.9 years for women.(8) Even in the hydroxy-
urea era, early adult mortality remains high.(10) This 
phenomenon, still unexplained, has been widely re-
searched worldwide.

The Mato Grosso do Sul (MS) state health net-
work has been involved in the development of the 
HbS care program since the inclusion of hemoglo-
binopathies in the National Neonatal Screening 
Program (PNTN), in 2001. After reformulation of 
the program in 2012, the access was expanded and 
diagnosis extended to all 79 municipalities in the 
state, consolidating neonatal screening as a public 
policy in the southern portions of the central west-
ern region of Brazil.(11) 

A cohort study conducted in MS, with 63 pa-
tients (5 to 63 years) monitored for 30 years (from 
1980 to 2010) showed that they did not obtain 
neonatal screening.(12) Thus, the existence of adults 
with delayed SCD diagnosis, who received care 
from the health network, and who were born before 
the implementation of the PNTN, or from cities 
with low coverage in the initial years of that pro-
gram, has been questioned. These are patients who 
were not treated early and did not receive genetic 
counseling; receive preventive efforts for infectious 
complications, appropriate immunizations, or safe 
transfusions.
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This research is based on the need of having 
a specialized multidisciplinary referral service for 
adults with SCD in the health care network in 
Mato Grosso do Sul; and also, the lack of data on 
prevalence of SCD in adults; absence of sociode-
mographic, clinical, and laboratory data in avail-
able institutional databases; the increase in the life 
expectancy of this population; the lack of patient 
monitoring in the transition from pediatric care to 
the adult general hematology outpatient clinic; and 
increased population migration.

The objective of this study is to estimate the 
prevalence of sickle cell disease in adults with de-
layed diagnosis, in treatment at hematology outpa-
tient clinics in the health network of the state of 
Mato Grosso do Sul, between 2013 and 2017; to 
describe the sociodemographic characteristics of 
this population; to verify associations between gen-
otypes in relation to current age, the genotypes, and 
the age at diagnosis.

Methods

This was a cross-sectional, retrospective study con-
ducted in the databases of the Medical and Statistical 
Archive Service (SAME) of the Maria Aparecida 
Pedrossian (HUMAP) teaching hospitals of the Federal 
University of Mato Grosso do Sul (UFMS), and the 
Regional Hospital of Mato Grosso do Sul (HRMS). 
The research was conducted between December of 
2017 and July of 2018, after approval from the Ethics 
and Research Committee with Human Beings of 
UFMS, under opinion 2,407,766 / 2017.

The research was performed with data collect-
ed from the clinical records of the adult patients in 
treatment in the General Hematology Outpatient 
Clinics of HUMAP and the HRMS, between the 
years of 2013 and 2017. The sample included the 
clinical records of adults (age >18 years), diagnosed 
with SCD according to the International Code of 
Disease (ICD 10): D57.0 - Sickle-cell anemia with 
crisis; D57.1 Sickle cell anemia without crisis; and 
D57.2 - Double heterozygous sickling disorders, 
confirmed by Hb electrophoresis documented in 
the clinical records.

Data collection occurred with two researchers 
reviewing the registries independently, to ensure 
accuracy. The patient tracking process was com-
pleted using the SAME database in both hospitals, 
with identification of adults receiving care from the 
hematology outpatient clinics of each institution, 
during the period of 2013 - 2017, regardless of the 
number of visits performed in the period. The data 
were organized according to the main ICD code 
provided for the registered hematological moni-
toring. Listings of the two institutions were cross-
checked to identify duplications, with each patient 
included only once each year. The electronic data-
base search identified 147 clinical records matching 
the inclusion criteria.

In the second step, physical analysis of each 
medical record was performed, excluding data 
from the clinical records for the following reasons: 
patients with other hemolytic hemoglobinopathies 
who, during the investigation, received a tempo-
rary SCD diagnosis (n=25); those diagnosed with 
other thalassemias, but who were registered in 
some assessment as SCD (n=10); those with sickle 
cell trait (n=3); and those with incomplete data 
records (n=6).

The variables collected from the medical records 
were: year of care, genotype, sex, date of birth, age at 
data collection, age at diagnosis, and city in which 
they lived (origin).

In order to minimize exclusions due to lack of 
data in the clinical records, the incomplete socio-
demographic variables, such as age at the diagnosis 
time and origin, were recovered from the SAME 
database of the Santa Casa de Campo Grande 
Hospital (SCCG), as this institution provides care 
for patients in emergency situations, and has a 
blood transfusion agency. The Hb electrophoresis 
tests not located in the SAME database of the hos-
pitals were obtained from the databases of the state 
department of pharmaceutical assistance (CEAF) of 
the Department of Health of Mato Grosso do Sul 
(MS), in the Hemorrede (hematology network) of 
MS state (HEMOSUL), or the Institute of Research, 
Education and Diagnosis of the Association of 
Parents and Friends of the Exceptional (IPED/
APAE). All the institutions involved are accredited 
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by the Unified Health System (SUS) and are part of 
the MS health care network.

The data were collected and organized in a 
spreadsheet by institution, year of service, and ICD 
code. For statistical analysis, prevalence was esti-
mated per point, and a confidence interval (CI) of 
95% was adopted, using the adjusted Wald meth-
od, with the Z distribution.(13) In order to calculate 
prevalence, all adults receiving care in the HUMAP 
and HRMS services between 2013 - 2017 were 
included.

As the samples did not pass the Shapiro-Wilk 
test, the comparison between the genotypes in re-
lation to the patients’ current age and the age at 
diagnosis was performed using the non-parametric 
Mann-Whitney test. The evaluation of the associa-
tion between the genotype of the disease and the age 
groups and diagnosis was performed using the chi-
square test. The statistical analysis was performed in 
the SigmaPlot program, version 12.5, considering a 
level of significance of 5%.

Results

The estimated prevalence per point, and 95% con-
fidence interval (CI), of adults with SCD treated at 
hematology outpatient clinics in the city of Campo 
Grande, MS, was 3.9 (3.1808-4.6495), in the peri-
od of 2013 - 2017 (Table 1). Among the total ac-
cumulated 2,676 adults seen in these five years, 103 
had the hemoglobinopathy S diagnosis confirmed.

85.4% (88) were in the age range of 18-49, and 
14.6% (15) were 50 years or older (Table 2).

Table 1. Prevalence of sickle cell disease, estimated per point, 
and 95% confidence interval in adults from the hematology 
outpatient clinics  (n = 103)

Year
No. Adults 

Receiving Care
No. Adults with 

SCD
Prevalence * CI**

2013 586 19 3.5469 2.0542-5.0395

2014 755 32 4.4701 2.9998-5.9404

2015 1.113 52 4.8280 3.5708-6.0852

2016 1.036 41 4.1276 2.9185-5.3367

2017 1.228 50 4.2149 3.0928-5.3370

Total 2.676*** 103*** 3.9152 3.1808-4.6495

* Estimative of prevalence per point; ** Estimate of prevalence by SCD - 95% confidence interval; *** Total 
number of adults accumulated in the period

Among the adults with SCD, 69.9% (72) had 
SS; 27.2% (28) had SC; and 2.9% (3) had Sβ 
Thalassemia; 60 were female and 43 were male; 

Table 2. Adults with sickle cell disease receiving care from the 
hematology outpatient clinic (n = 103)
Variables n(%)

Genotype  

   SS 72(69.9)

   SC    28(27.2)

   Sβ Thalassemia  3(2.9)

Sex  

   Female 60(58.3)

   Male 43(41.7)

Age group  

   18 – 49 88(85.4)

   50 or older 15(14.6)

Age at diagnosis

   < 1 year 15(14.6)

   ≥ 1 - 5 years 40(38.8)

   ≥ 6 - 10 years 15(14.6)

   ≥ 11 years 33(32.0)

Place of birth  

   Campo Grande (capital) 45(43.7)

   Interior 37(35.9)

   Other states 21(20.4)

Origin

   Campo Grande (capital) 67(65.1)

  Interior 34(33.0)

   Other states 2(1.9)

The median age was 35 (18 to 70) years for the 
HbSS genotype (72); 31(18-82) years for HbSC 
(28); and 25 (18 - 30) years for Sβ Thalassemia. 
The median age at diagnosis was five (0-38) years in 
the HbSS patients; 21 (1 - 82) years in the HbSC; 
and four (0 - 14) years in S Beta Thalassemia. There 
was no association between patient’s age (years) and 
genotype (chi-square test p=0.601). The age group 
of 18 - 49 years was selected in the present study 
based on a previous survey, conducted with 32 pa-
tients with SCD, monitored between the years of 
1980 – 2010, in the state of Mato Grosso do Sul, 
with a mean age of 25.65 ± 11.92 years.

As for the place of birth of the participants, 
43.7% (45) were born in Campo Grande; 35.9% 
(37) were from the interior of the state; and 20.4% 
(21) came to MS as children from other states in 
Brazil. Regarding the city in which they lived (or-
igin), patients from 18 MS municipalities were 
identified, with Campo Grande, the state capital, 
represented by 65% (67) of these people; 33% (34) 
were from interior of the state; and two patients 
were from other states (Table 2). 
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Patients with Sβ Thalassemia (Sβ+ and Sβ0) 
could not be differentiated, and were ignored for the 
analysis of the associations between the genotypes.

No association between genotype and age group 
(chi-square test p=0.318) was identified. In the bi-
nomial test, however, the percentage of patients in 
the age group, 18 - 49 years, (Table 3) is signifi-
cantly higher than the one related to the group age 
>50 years, both in the SS genotype (binomial test 
p<0.001) and in the SC genotype (p<0.004).

Discussion

Population-based surveillance data can be used to 
describe the patterns of use of health services by 
these patients.(11,14) In MS, the estimated prevalence 
of adults with delayed diagnosis of SCD treated at 
outpatient hematology clinics in the health care 
network was 3.9% between 2013 - 2017. Because 
it is unpublished data, this prevalence will be the 
starting point for monitoring of adults with SCD 
in the coming years, and will accompany the tran-
sition from pediatric care to the adult outpatient 
clinic, considering that children screened in the ear-
ly years of the PNTN in MS will turn 18 in 2019.

Observational studies developed by the research 
group, “Nucleus of Interdisciplinary Study of Sickle 
Cell Disease - NEIDF” verified the prevalence of 
hemoglobin S, and the PNTN coverage index in 
MS, beginning in 2000.(11,12,15,16) In the study that 
evaluated the implementation of PNTN in MS 
(2001-2015), 543,690 samples were screened of 
612,909 live births in the state. The most frequent 
genotype was HbSS, with 67 cases (69.9%), with 
a prevalence of 0.0127%; this was followed by 23 
cases of HbSC, with a prevalence of 0.0046%. 
Heterozygotes (HbAS) totaled 9,200 children, with 
a prevalence of 1.6925.(14)

The most frequent genotype in this study was 
HbSS, verified in 72 cases (69.9%), followed 
by HbSC in 28 (27.2%), and 3 (2.95%) of Sβ 
Thalassemia. These results corroborate the num-
bers of adults with sickle cell disease receiving 
follow-up care at referral services; considering the 
population density and distribution of the geno-
types, and are in agreement with the worldwide 
occurrence of the S gene. In a sample of 542 pa-
tients receiving care in North Carolina, USA, 
427 (78.8%) had HbSS; 70 (12.9%), HbSC; 23 
(4.2%), Sβ+; and 22 (4.1%), Sβ0. (17-20) In Chicago, 
USA, HbSS corresponded to 102 (77%) patients, 
followed by 15 cases (11.45%) HbSC, and 15 
(11.45) with other variants.(15) At King’s College 
Hospital, London, UK, 712 patients were ob-
served for 10 years (2004-2013); there were 444 
(62%) with HbSS; 229 (32%) with HbSC; 33 
(5%) with HbSβ+; and 6 (1%) with HbSβ0.(19)  

Table 3. Relationship between genotype, age, and age range 
of adults with sickle cell disease treated at a hematology 
outpatient clinic (n = 100)

Age (years)
Genotype

p-value
SS (n=72) SC (n=28)

35 (18 - 70) 31 (18 - 82) 0.601

Age group  

18 - 49 87.5 (63) 78.6 (22) 0.417

>50 12.5 (9) 21.4 (6)

The results are presented using medians (minimum to maximum) or relative frequencies (absolute frequency) 
for age group; p-value from the Mann-Whitney test (age), or from the chi-square test (age groups)

The age at diagnosis of patients with the SC 
genotype was significantly higher than among pa-
tients with the SS genotype (Mann-Whitney test, 
p<0.001). An association was found between age 
group at diagnosis and disease genotype (Chi-square 
test, p<0.001), and the percentage of patients diag-
nosed in less than one year was higher in SS patients 
than in SC patients. The percentage of patients who 
were diagnosed when they were older than 11 years 
of age was higher in SC than in SS. In the post-test 
between the age groups, the chi-square test with the 
Bonferroni correction was used (Table 4).

Table 4. Relationship between genotype, age, and age group 
with the diagnosis of adults with sickle cell disease treated at a 
hematology outpatient clinic (n = 100)
Age group at 
diagnosis

      Genotype
p-value

SS (n=72) SC (n=28)

5 (0 - 38)b 21 (1 - 82)a <0.001

< 1 year 19.4 (14)a 0 (0)b

≥ 1 - 5 years 40.3 (29)a 35.7(10)a  <0.001

≥ 6 - 10 years 19.4 (14)a 3.6 (1)a

≥ 11 years 20.8 (15)b 60.7 (17)a

The results are presented using medians (minimum to maximum) or in relative frequencies (absolute frequency) 
for age group; p-value using the Mann-Whitney (age) or chi-square (age groups) test. Different letters in the lines 
indicate significant difference between genotypes (Mann-Whitney test or Chi-square test, p<0.05)

No significant association was found between 
the genotype and the place of birth of the patients 
(Q-square test p=0.183), nor with origin.
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In an investigation to characterize the haplo-
types of the betaglobin S gene in MS, it was iden-
tified that 26 (55.3%) of the blood samples repre-
sented females, and 21 (44.7%) were from males.(20) 
One study with 78 participants, in southern Saudi 
Arabia, identified a larger proportion of women 
(64.1%) with SCD.(21)  In another observation-
al study conducted in the state of Wisconsin, the 
number of women receiving care in the outpatient 
clinic was 64 (65%).(22) Also in the United States, 
in another study conducted by the University of 
Illinois, 86 (65%) were women.(18) The reason why 
adult women with sickle-cell anemia live longer 
than men is unknown.(12) Relatively lower blood 
viscosity in women, due to low levels of Hb and 
hematocrit, may be one of the possible causes.(9)

The median age of participants in the present 
study was 35 (18-70) for those with HbSS, and 31 
(18-82) for HbSC patients; there was no associa-
tion between age and genotype. These results are 
similar to those found in a study of 132 African-
American individuals, whose participants ranged in 
age from 15 - 70 years, with a mean age of 34.2 
years.(18) In another study, in the USA, with 542 
adults (18 - 84 years), the mean age was 32 years.(17) 
In the United Kingdom, a higher average was ob-
served; 32 years in cases of HbSS; and 39 years for 
HbSC. (19) Other studies, however, present a lower 
average age. A study of 200 participants with HbSS 
(1 - 49 years old) attending the hematology clinics 
of Lagos University Hospital, Nigeria, revealed that 
the mean age was 18.8 ± 14.39 years; in another, 
developed in southern Saudi Arabia, with a group 
of 78 receiving care at a referral hospital, the mean 
was 26.4 ± 9.2 years.(21) 

The advent of neonatal screening, antibiotic 
prophylaxis, better vaccines, safer blood transfu-
sion, iron chelation, and hydroxyurea therapy have 
improved the survival of patients with SCD.(17,23-27) 
The life expectancy of children has increased, and 
SCD changed from a childhood disease to become 
a chronic disease. (14,16,24,26) However, for adult pa-
tients, mortality remains high.

The concentration of adults, in the age range 
between 18 - 49 years, in this study is significantly 
higher than that referring to those of an age > 50 

years. However, even with more optimistic data, as 
observed in the retrospective cohort study conduct-
ed in Rio de Janeiro (n = 1676), between January of 
1998 and December of 2012, with HbSS and Sβ0 
patients, the median survival age for men was 53.3 
years and, for women, 56.5 years; and the remaining 
life expectancy of patients with sickle cell anemia was 
lower than that of Brazilians in general. (20) This phe-
nomenon was also demonstrated in the cohort study 
(n = 161), including SS genotypes; SC; Sβ0; Sβ+ and 
SD, performed at the University of North Carolina, 
between August of 2004 and December of 2014, 
where the median age of survival was 50.2 years.(10)

Regarding the age at diagnosis of SCD of the 
patients treated in this study, the median of 5 (0-
38) years in cases of HbSS, and 21 (1-82) in cases 
of HbSC was identified. This median characteriz-
es a delayed diagnosis for these patients due to the 
pathophysiology of the disease, which involves a 
complex combination of vasoocclusion, hemoly-
sis, endothelial dysfunction, and inflammation.(23) 

Thus, it is necessary to reflect upon what represents 
the early SCD diagnosis for the patient, regarding 
coping with the complications and the suffering 
that could have been mitigated or avoided.

Early diagnosis in SCD contributes to the initia-
tion of care in the first weeks of life, through immu-
nization, prophylaxis with penicillin, and guidelines 
for the early recognition of splenic sequestration by 
mothers and caregivers. Up to the fifth year of life, 
the period of the highest rates of serious complica-
tions and death, “prophylactic treatment is basically 
the essence of therapy”. (7, 24) 

However, regular treatment, adherence to 
treatment, family support, and lifestyle are import-
ant for reducing morbidity and mortality.(9) In the 
state of MS, human and technological resources 
are concentrated in the municipalities of Campo 
Grande and Dourados, revealing a low resolution 
for the treatment of hemoglobinopathies in health 
microregions. The access to the hematologist in 
the public network depends on the agreement of 
the municipality of origin of the patient with the 
capital, ordered by a state central of regulation, 
which can generate a repressed demand for con-
sultation. In addition, the territorial dimension 
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of MS (357,125 km²) is a difficulty factor, since 
there are municipalities that are 420 km from the 
hematology outpatient clinic. The distance to the 
centers of reference constitutes a barrier to the 
implementation of a comprehensive program of 
care for patients with SCD.(28,29) People in rural 
areas, who travel relatively long distances in search 
of health care, and those who travel for a longer 
period of time had less access to consultations and 
treatment, which demonstrates the difficulty faced 
by rural dwellers and those living in poverty.(28,29) 
These aspects should be considered relevant when 
considering the historical aspects, and the eco-
nomic and social distribution of the S gene in the 
Brazilian population.(4)

The limitations of this study are related to the 
unavailability of complete data in ambulatory care 
services. A comprehensive manual search was re-
quired at various points in the health care network, 
compiling and cross-checking data to minimize 
bias. Even so, these data are extremely relevant as 
a source of information, with a view to improving 
health care services for people with SCD.

Conclusion  

The estimated prevalence of adults with SCD treat-
ed at hematology outpatient clinics in the state of 
Mato Grosso do Sul was 3.9% from 2013 to 2017. 
Of the 103 adults with SCD, 60 were female and 
43 were male. Median age was 35 years for those 
with HbSS and 31 for those with HbSC. The most 
frequent genotype was HbSS, followed by HbSC. 
The median age at diagnosis of the adults receiv-
ing care for HbSS was five years, and for HbSC, 
21 years. The diagnosis of patients with SC was lat-
er than those of the SS genotype. These sociode-
mographic variables, and the delayed diagnosis of 
SCD, identified in this study, point to the need to 
strengthen the actions of the health network that 
significantly interfere in the morbidity, early mor-
tality, and quality of life of people with SCD. The 
results of this study are expected to be a starting 
point for the creation of an up-to-date database in 
Mato Grosso do Sul, which serves as a guideline for 

managers in establishing mechanisms to regulate 
access to the health network, especially in the tran-
sition of pediatric/adolescent outpatient care to that 
of the adult. This also contributes to the creation of 
a specialized multidisciplinary reference service for 
adults with SCD in the health care network in this 
state. Future longitudinal, epidemiological stud-
ies with adolescents and children screened by the 
PNTN may reveal another SCD scenario in MS in 
the coming years.

Acknowledgements

To the Central State Pharmaceutical Assistance 
(CEAF) of the Secretariat of Health Care of MS, 
and the Institute of Research, Education and 
Diagnosis of the Association of Parents and Friends 
of the Exceptional (IPED APAE).

Collaborations

Sarat CNF, Ferraz MB, Ferreira Júnior MA, R 
Corrêa Filho AC, Souza AS, Cardoso AIQ and Ivo 
ML declare that they contributed to the develop-
ment of the study, analysis and interpretation of the 
data, writing the article, and approval of the final 
version to be published. 

References

1. Huisman THJ, Carver MFH, Baysal E, Efremov GD. Databases of Human 
Hemoglobin Variants and Other Resources. Pennsylvania: Pennsylvania 
State University; 2018 [cited 2018 May 8]. Available from: http://
globin.cse.psu.edu/cgi-bin/hbvar/query_vars3.  

2. Piel FB, Hay SI, Gupta S, Weatherall DJ, Williams ITN. Global burden 
of sickle cell anaemia in children under five, 2010–2050: modelling 
based on demographics, excess mortality, and interventions. PLOS 
Medicine .2013;10(7)e1001484. 

3. Piel FB, Steinberg MH, Rees DC. Sickle Cell Disease. N Engl J  Med. 
2017;376(16):1561-73. 

4. Naoum PC, Naoum FA. Anthropological aspects related to the origin 
and dispersion of the Hb S gene in Brazil. In: Ivo ML, Kikuchi BA, Melo 
ES, Freitas SL. Interdisciplinaridade na saúde: doença falciforme. 
Campo Grande: UFMS; 2016. 

5. Cançado RD, Jesus JAA. Sickle cell disease in Brazil. Rev Bras  Hematol  
Hemoter. 2007;29(3):203-6. 



209Acta Paul Enferm. 2019; 32(2):202-9.

Sarat CN, Ferraz MB, Ferreira Júnior MA, Corrêa Filho RA, Souza AS, Cardoso AI, et al

6. Lindenau JD, Wagner SC, Castro SM, Hutz MH. The effects of old 
and recent migration waves in the distribution of HBB*S globin gene 
haplotypes. Genet Mol Biol. 2016;39(4):515-23.   

7. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde. Departamento 
de Atenção Especializada e Temática. Biological neonatal screening: 
technical manual [Internet].  Brasília (DF): Ministério da Saúde; 2016. 
[citado 2018 May 6]. Disponível em: http://bvsms.saude.gov.br/bvs/
publicacoes/triagem_neonatal_biologica_manual_tecnico.pdf.  

8. Lanzkron S, Carrol CP, Haywood C Jr. Mortality rates and age at 
death from sickle cell disease: US., 1979-2005. Public Health Rep. 
2013;128(2):110-6.  

9. Lobo CL, Nascimento EMD, Jesus LJC, Freitas TG, Lugon JR, Ballas SK. 
Mortality in children, adolescents and adults with sickle cell anemia in 
Rio de Janeiro, Brazil. Rev Bras Hematol Hemoter. 2018;40(1):37-42. 

10. Maitra P, Caughey M, Robinson l, Desai PC, Jones S, Nouraie M. et 
al. Risk fators for mortality in adult patients with sickle cell disease: a 
meta-analysis of studies in North America and Europe. Haematologica. 
2017;102(4):626-36. 

11. Kikuchi BA, Ivo ML, Barbieri AR, Camargo Filho RA, Amargo Filho RA, 
Nascimento VA, et al. Evaluation of the implantation of the national 
neonatal screening program regarding coverage index, disease 
prevalence and sickle cell trait in Mato Grosso do Sul - Brazil: 2001 – 
2015. IJDR. 2018;8(3):19279-83. 

12. Araujo OM, Ivo ML, Ferreira Júnior MA, Pontes ERJ, Bispo IMG, Oliveira 
EC. Survival and mortality in users and non-users of hydroxyurea with 
sickle cell disease. Rev Lat Am Enfermagem. 2015;23(1):67-73. 

13. Zar JH. Biostatistical analysis. 5th ed. New Jersey: Prentice Hall; 2010. 

14. Paulukonis ST, Feuchtbaum LB, Coates TD, Neumayr LD, Treadwell ML, 
Vichinsky EP,  et al. Emergency department utilization by Californians with 
sickle cell disease, 2005–2014. Pediatr Blood Cancer. 2017;64(6):1-12. 

15. Holsbach DR, Ivo ML, Honer MR, Botelho CA. [Occurrence of 
hemoglobin S in Mato Grosso do Sul state, Brazil]. J Bras Patol Med 
Lab. 2008;44(4):277-82. Portuguese.

16. Torres NL, Ivo ML, Araujo OM, Giuliani LR, Carvalho AM, Corrêa MC, et 
al. Neonatal screening for hemoglobin S. IJDR. 2017;7(9):15589-93.  

17. Elmariah H, Garrett ME, Castro LM, Jonassaint J, Ataga KI, Eckman J, 
et al. Factors Associated with Survival in a Contemporary Adult Sickle 
Cell Disease Cohort. Am J Hematol. 2014;85(5):530-5.  

18. Jhun EJ, Hu X, Sadhu N, Yao Y, He Y, Wilkie DJ, et al. Transient receptor 
potential polymorphism and haplotype associate with crisis pain in 
sickle cell disease.  Pharmacogenomics. 2018;19(5):401-11. 

19. Gardner K, Douiri A, Drasar E, Allman M, Mwirigi A, Awogbade M, et 
al. Survival in adults with sickle cell disease in a high-income setting. 
Blood. 2016;128(10):1436-8.  

20. Salles RP, Ivo ML, Sakamoto TM, Cavalcanti MA, Brum MA, Pontes ER, 
et al. Identification of BS gene haplotypes in individuals with falciform 
anemia in Mato Grosso do Sul, Brazil. IJDR. 2017;8(3):15955-8.  

21. Alsubaie SS, Almathami MA, Abouelyazid A, Algahtani MM. 
Prevalence of depression among adults with sickle cell disease in the 
Southern Region of Saudi Arabia. Pak J Med Sci. 2018;34(4):929-
33.  

22. Karafin MS, Singavi A, Hussain J,  Wandersee N, Heinrich T, Hurley RW, 
et al. Predictive factors of daily opioid use and quality of life in adults 
with sickle cell disease. Hematology. 2018;23(10):856-63. 

23. Kato GJ, Steinberg MH, Gladwin MT. Intravascular hemolysis and the 
pathophysiology of sickle cell disease. J Clin Invest. 2017;127(5):750-
60.  

24. Cançado RD. Sickle cell disease: looking back but towards the future. 
Rev Bras Hematol Hemoter. 2012;34(3):175-87.  

1. Cox SE, Ellins EA, Marealle AI, Newton CR, Soka D, Sasi P, et al. 
Ready-to-use food supplement, with or without arginine and citrulline, 
with daily chloroquine in Tanzanian children with sickle-cell disease: 
a double-blind, random order crossover trial. Lancet Haematol. 
2018;5(4):1-14..

25. Centers for Disease Control and Prevention (CDC). Sickle cell disease. 
Atlanta: CDC; 2017. [cited 2019 Mar 14]. Available from:  https://www.
cdc.gov/ncbddd/sicklecell/index.html.  

26. Ballas SK. Comorbidities in aging patients with sickle cell disease. Clin 
Hemorheol  Microcirc[. 2018;68:129-45. 

27. Fernandes TA, Medeiros TM, Alves JJ, Bezerra CM, Fernandes JV, 
Serafim ES, et al. Socioeconomic and demographic characteristics of 
sickle cell disease patients from a low-income region of northeastern 
Brazil. Rev Bras Hematol Hemoter. 2015;37(3):172-7.  

28. Asnani MR, Madden JK, Reid M, Greene L, Lyew-Ayee L. Socio-
environmental exposures and health outcomes among persons with 
sickle cell disease. Plos One. 2017;12(4):e175260.  


