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The cost of type 1 diabetes: a nationwide multicentre study in Brazil

Roberta Aroldi Cobas,* Marcos Bosi Ferraz,” Alessandra Saldanha de Mattos Matheus,? Lucianne Righeti
Monteiro Tannus,? Carlos Antonio Negrato,© Luiz Antonio de Araujo,? Sergio Atala Dib® & Marilia Brito Gomes?
for the Brazilian Type 1 Diabetes Study Group

Objective To determine the direct medical costs of type 1 diabetes mellitus (T1DM) to the National Brazilian Health-Care System (NBHCS)
and quantify the contribution of each individual component to the total cost.

Methods A retrospective, cross-sectional, nationwide multicentre study was conducted between 2008 and 2010 in 28 public clinics in 20
Brazilian cities. The study included 3180 patients with TIDM (mean age 22 years+ 11.8) who were surveyed while receiving health care
from the NBHCS. The mean duration of their diabetes was 10.3 years (£ 8.0). The costs of tests and medical procedures, insulin pumps, and
supplies for administration, and supplies for self-monitoring of blood glucose (SMBG) were obtained from national and local health system
sources for 2010-2011. Annual direct medical costs were derived by adding the costs of medications, supplies, tests, medical consultations,
procedures and hospitalizations over the year preceding the interview.

Findings The average annual direct medical cost per capita was 1319.15 United States dollars (USS). Treatment-related expenditure — US$
1216.33 per patient per year — represented 92.20% of total direct medical costs. Insulin administration supplies and SMBG (US$ 696.78 per
patient per year) accounted for 52.82% of these total costs. Together, medical procedures and haemodialysis accounted for 5.73% (US$ 75.64
per patient per year) of direct medical costs. Consultations accounted for 1.94% of direct medical costs (USS 25.62 per patient per year).
Conclusion Health technologies accounted for most direct medical costs of TIDM. These data can serve to reassess the distribution of
resources for managing T1DM in Brazil's public health-care system.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Type 1 diabetes mellitus (T1DM) is a chronic lifelong disease,
commonly diagnosed in youth, that requires strict multidis-
ciplinary treatment for the patient’s entire life." Over the last
decades, the incidence of T1IDM has been increasing in most
regions of the world.>” In the State of Sdo Paulo in Brazil,
the average annual incidence of TIDM between 1987 and
1991was 7.6 per 100000.* Additionally, in the city of Bauru
in the same state, the incidence of T1DM in children younger
than 15 years, increased 9.6 times from 1986-2006, especially
among children of low socioeconomic status between the ages
of 5 and 9 years.’

T1DM is associated with long-term complications that
cause high morbidity and mortality,® affect the quality of life
and increase health-care costs.” In the Diabetes Control and
Complications Trial (conducted from 1983 to 1993) and its
follow-up study, known as the Epidemiology of Diabetes In-
terventions and Complications study (DCCT/EDIC), which
assesses incidence, predictors of complications, and the impact
and cost-effectiveness of intensive versus standard control,
intensive control has been shown to reduce the development
of microvascular and cardiovascular complications*’ and to
be cost-effective.'” Nonetheless, approximately one third of the
patients who participated in our study were not screened for
chronic complications over the previous year and the majority
did not meet metabolic control goals."!

In the United States of America, average health expendi-
ture is 2.3-fold higher for people with diabetes than for people
without the disease.® In a study in Scotland, the hospitaliza-

tion rate and inpatient costs among people with diabetes were
2.1- and 2.2-fold greater, respectively, than among the general
population.'” Most costing studies on diabetes include both
T1DM and type 2 diabetes mellitus (T2DM),* or only T2DM."*
Hence, little is known about the impact of TIDM alone."”
Although previous studies have investigated the costs associ-
ated with diabetes in Brazil,”' the impact of TIDM alone has
never been assessed.

The objective of this study was to perform a partial eco-
nomic evaluation of the direct medical costs of T1IDM, from
the public health-care system’s perspective, in a representative
sample of patients attending the public health-care system in
Brazil. We also aimed to identify and quantify the contribu-
tion of individual determinants to the total direct costs. Data
on the use of resources and on the costs of TIDM from the
public health-care system’s perspective will allow health-care
providers to better understand the effects of the disease, define
management strategies and appropriately allocate resources.

Methods
Study design

This study was a retrospective, cross-sectional cost-of-illness
study conducted nationwide at multiple centres between
December 2008 and December 2010. The centres were 28
Brazilian secondary and tertiary public care clinics located
in urban centres in four geographic regions of Brazil: north/
north-east, mid-west, south-east and south. All patients re-
ceived health care from the National Brazilian Health Care
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System (NBHCS). We determined the
number of patients enrolled in the
study in each region on the basis of the
estimated prevalence of TIDM in Bra-
zil and the population density in each
geographic region. Since patients with
T1DM in Brazil are usually treated at
secondary or tertiary centres, primary
care centres were not included in the
study. Each clinic provided data from at
least 50 consecutive outpatients with an
initial diagnosis of TIDM who regularly
attended the clinic. Data were collected
through interviews during clinic visits
using a chart form. The detailed meth-
ods have been described elsewhere."
Written informed consent for the study
was obtained from all patients aged 18
years or older or from the parents or
guardians of patients younger than 18
years. The study was approved by each
local centre’s ethics committee. Only
patients who had had at least 12 months
of follow-up at the centre were included
in the cost-of-illness study. This inclu-
sion criterion allowed us to quantify the
variables required to determine costs
over the year that preceded the study.

Clinical and demographic
variables

We obtained demographic data and
data on economic status and defined
economic status according to the Brazil-
ian Economic Classification Criteria,"”
used to estimate the purchasing power
of urban individuals and families and
to classify the urban population into
economic strata. These criteria provide
scores based on the ownership of items
and educational level.”” We defined the
duration of the diabetes as the time
elapsed since the diagnosis.

During the clinic interviews we
obtained information on diabetic
treatment modalities; source of insu-
lin pumps, medications and supplies
for self-monitoring of blood glucose
(SMBG); frequency of SMBG, and
routine diabetes care. We obtained
the following information from medi-
cal records: total number of glycated
haemoglobin (HbAlc) measurements
over the prior year, fructosamine levels,
fasting and 2-hour postprandial gly-
caemia, total cholesterol, low-density
lipoprotein (LDL), high-density lipo-
protein (HDL), triglycerides, uric acid,
plasma creatinine, plasma urea, sodium,
potassium, liver enzymes (aspartate
[AST] and alanine aminotransferase
[ALT]), C-reactive protein (CRP),

thyroid-stimulating hormone (TSH),
urine protein and urine albumin. We
recorded the number of tests performed
to screen for complications of diabetes,
such as electrocardiograms, exercise
stress tests, stress echocardiographs,
calcium score tomographies, coronary
artery angiographs and fundoscopies.
We also analysed the frequency of vari-
ous medical procedures, such as vitrec-
tomy, laser therapy and haemodialysis,
and of hospitalizations due to diabetes
decompensation or ketoacidosis.

Costs and health-care resource
distribution

We calculated direct medical costs from
the costs of medications (oral drugs
and insulin), SMBG supplies, blood
analysis and other tests, consultations
with physicians, nurses and dietitians,
medical procedures and hospitaliza-
tions during the preceding year. The
drugs included in the analysis were
those used specifically to treat T1IDM
or its comorbidities (arterial hyperten-
sion, dyslipidaemia, obesity) and related
complications (diabetic nephropathy/
chronic renal failure, neuropathy and
neuropathic pain, retinopathy, cardio-
vascular disease). We also included the
costs of the nutritional supplements
given to patients with chronic renal
failure or neuropathy, such as calcium,
vitamin D and vitamin B12. In the case
of drugs provided by public institutions,
we obtained the costs from the web site
of the Brazilian Ministry of Health's;
for drugs that were privately acquired,
we used the average price found in
three nationwide pharmaceutical web
sites. These privately-acquired drugs
include medications or supplies that are
not standardized by the health system.
When the price varied by region, we
calculated an average cost. We obtained
the costs of tests and medical procedures
from a 2010-2011 NBHCS source that
gives the prices used to reimburse public
health-care units. The cost of insulin
pumps and administration supplies was
based on what the Municipal Health
Bureau of Rio de Janeiro (R]J-SMS) paid
in May 2010 (Roche’). We determined
the costs of SMBG supplies from what
the RJ-SMS paid in April 2011 or, when
privately acquired, by calculating the
mean costs for three nationwide phar-
maceutical companies.

We converted all costs to United
States dollars (US$) using a conversion
rate of US$ 1.00=1.9315 reais, which
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was the average for the period from
2008 to 2010.

Data storage and statistical
analysis

We used Excel 2010 for Windows
to store the data and we performed
the statistical analysis with SPSS ver-
sion 17.0 (SPSS Inc., Chicago, United
States of America). The data are pre-
sented in Table 1 as count (percentage),
mean + standard deviation (SD) and me-
dian followed by its interquartile range.
The costs are presented as means with
their 95% confidence intervals (CIs).
We log-transformed the non-normally
distributed variables and compared
means using t-tests or ANOVA.

Results

Of the 3591 patients initially evaluated,
3180 were included in this study. The
study population consisted of 56.3%
females and 57.4% Caucasians. The av-
erage age was 22 years (SD:+11.8) and
average disease duration was 10.3 years
(SD: +8.0). Table 1 shows the demo-
graphic and economic data pertaining
to the study population.

The overall direct medical cost per
capita was US$ 1319.15. The expenditure
related to treatment — US$ 1216.33 per
patient per year — represented 92.20% of
this total direct medical cost. Insulin ad-
ministration supplies and SMBG - US$
696.78 per patient per year — accounted
for 52.82% of total direct medical costs.
The expenditure on insulin pump and
its supplies represented 5.5% of the to-
tal direct cost. Only 38 (1.2%) patients
used this treatment modality, at an
average cost per patient of US$ 6069.26.
Medical procedures and haemodialysis
accounted for 5.73% - US$ 75.64 per
patient per year - of the direct medical
costs. The cost of consultations - US$
25.62 per patient per year — accounted
for 1.94% of direct medical costs. The
data are presented in Table 2.

The direct medical costs associated
with T1DM, stratified by patients’ de-
mographic characteristics, are presented
in Table 3. We found no significant dif-
ferences in costs by sex and age range.
However, the longer the duration of the
diabetes and the higher the socioeco-
nomic status, the higher the costs. Costs
showed a significant 1.56-fold increase
between diabetes of less than 5 years’
duration and diabetes whose duration
was 15 years or longer. Similarly, costs
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Table 1. Clinical and demographic characteristics of patients with type 1 diabetes
mellitus (n =3180), Brazil, 2008-2010

Characteristic Value
Female sex, no. (%) 1791 (56.3)
Mean age, years (SD) 22(11.8)
Age range, years (%)

0-4 51(1.6)
5-9 308 (9.7)
10-14 604 (19)
15-29 1471 (46.3)
>30 746 (23.5)
Ethnicity, no. (%)

Caucasian 1824 (57.4)
Non-Caucasian? 1356 (42.6)
Socioeconomic status,® no. (%)

High 222(7.2)
Medium 710 (22.3)
Low 1052 (33.1)
Very low 1102 (34.7)
Occupation, no. (%)

Current worker 997 (31.4)
Unemployed 232 (7.3)
Temporarily medically disabled by NISS 52 (1.6)
Retired because of diabetes 85 (2.7)
Student 1483 (46.6)
Othere 331 (104)
Level of care, no. (%)

Secondary 897 (28.2)
Tertiary 2283 (71.8)
Mean diabetes duration, years (SD) 10.3(8.04)
HbA1c, % (SD) 9.34(2.34)
With microvascular complications,® no. (%) 635 (27.4)
With macrovascular complications,® no. (%) 119 (5.1)

HbA1c, glycated haemoglobin; NISS, National Institute of Social Security; SD, standard deviation.

@ Afro-Brazilians, Mulattos, Asians, native Indians.
® Data missing for 87 participants.

¢ Includes preschool children, homemakers, volunteers and those who retired for reasons unrelated to

diabetes.
4 Defined as the time elapsed since diagnosis.

¢ Excludes patients without criteria for the screening for diabetic complications (n=2863).

were a significant 1.65 times higher
among patients in the high socioeco-
nomic stratum than among patients in
the socioeconomic stratum classified
as very low.

Discussion

This study is the first to estimate the di-
rect medical costs of TIDM in a Brazil-
ian sample of patients. T1DM represents
an average cost of US$ 1319.15 per pa-
tient for the NBHCS. Importantly, most
expenditures were related to therapy,
largely insulin, and to SMBG supplies,
which are items that all patients with
T1DM require. These requirements
may explain why the per capita medical
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costs calculated in this study are higher
than the costs found in studies that have
mostly” or exclusively included T2DM
patients,'’ who use insulin far less often
than patients with TIDM. In 2007 in the
United States, young insulin-treated pa-
tients in the private health-care system
faced costs that were 1.64 times higher
than those faced by patients who were
not treated with insulin. The expendi-
ture on diabetes supplies was 10 times
higher among insulin-treated patients
than among patients not treated with
insulin. Regardless of the treatment
modality, outpatient expenditures con-
stituted the largest total expenditure (43
and 58% for insulin-treated and non-
insulin-treated youths with diabetes,

Roberta Arnoldi Cobas et al.

respectively), followed by prescription
drugs other than insulin (39 and 26%,
respectively) and inpatient expenditures
(18 and 17%, respectively).'” These find-
ings are consistent with ours because
medications and blood glucose monitor-
ing accounted for the largest fraction of
the direct costs in our study.

As shown, treatment technologies
accounted for most public expendi-
ture; human resources accounted for
little expenditure. These differences in
the apportionment of Brazilian public
health resources must be carefully
examined because more money is be-
ing spent on SMBG supplies than on
physician and dietitian consultations
and nurse counselling. These findings
point to the need to pay greater, more
logistical and financial attention to the
integral health assistance model, which
involves investing in a multidisciplinary
team and focusing on health education
and on the rational and effective use of
the procedures and technologies avail-
able. The complex treatment of TIDM,
which requires vigilance and frequent
monitoring, underscores the importance
of the physician-patient relationship in
establishing a partnership conducive
to better treatment adherence. In fact,
despite the high cost of SMBG, most
patients in our sample had inadequate
metabolic control, as found in previous
studies.'>'® Factors other than effective
SMBG are known to influence metabolic
control, but it is clear that access to a
given technology does not guarantee its
correct use by the patient or good adher-
ence to recommendations. Continued
education is helpful but depends on the
availability of capable staff trained for
this purpose.

In a study of the costs associated
with diabetes in Latin America, ap-
proximately US$ 607 were spent per
patient annually, on average, in Chile
and Mexico, whose gross national prod-
ucts are roughly equal to that of Brazil.”
In this study, however, cost estimates
were based on a standard generalized
protocol that included three visits to
a general practitioner, one visit to an
ophthalmologist, one HbAlc test, one
lipid profile, one electrocardiogram,
one urine test (for proteinuria), and
treatment with insulin or oral drugs.
Thus, the results do not reflect actual
individualized clinical expenditures, and
costs may have been underestimated. In
Brazil, the direct costs per capita and the
overall health expenditure associated
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Table 2. Average annual direct medical costs of inpatient and outpatient treatment of
type 1 diabetes mellitus, Brazil, 2008-2010

Average annual  Percentage of Average
cost (US$) total cost annual cost
per capita (US$)

Consultations 81473.67 1.94 25.62
Tests 161817.64 3.86 50.89
Outpatient treatment 3867915.66 92.20 1216.33
Insulin 1093215.69 26.06 343.78
Oral drugs 8778217 2.09 27.60
Supplies for self-monitoring of blood 2215749.68 52.82 696.78
glucose
Insulin pump and supplies 230631.80 5.50 72.53
Medical procedures/haemodialysis 240536.32 573 75.64
Hospitalizations 83685.41 2.00 26.32
Total direct medical costs 4194892.39 100.00 1319.15

US$, United States dollar.

Table 3. Direct medical costs associated with type 1 diabetes mellitus, by patients’
demographic characteristics, Brazil, 2008—-2010

Characteristic Mean (95% () direct medical cost P-value
(US$)

Sex 0.294

Male 128823 (1214.20-1362.25)

Female 1343.13 (1273.41-1412.85)

Ethnicity 0.013

Caucasian 1374.85 (1309.26—-1440.43)

Non-Caucasian® 1244.23 (1164.07-1324.39)

Age (years) 0.223

0-4 1145.00 (914.59-1375.41)

5-9 1047.83 (963.31-1132.36)

10-14 1198.92 (1127.20-1270.64)

15-29 1306.83 (1233.62—-1380.03)

>30 1564.72 (1420.11-1709.34)

Diabetes duration® (years) 0.000¢

<5 1086.89 (1023.51-1150.28)

>5but<10 1220.69 (1 146.55-1294.82)

>10but<15 1301.80 (1 194.11-1409.50)

>15 1696.60 (1 549.52—1843.68)

Socioeconomic status 0.000¢

High 1806.44 (1 565.34-2047.55)

Medium 1561.45 (1437.53-1685.37)

Low 1302.24 (1219.04—1385.45)

Very low 1098.12 (1022.02-1174.23)

Cl, confidence interval; USS, United States dollar.
2 Afro-Brazilians, Mulattos, Asians, native Indians.
® Defined as the time elapsed since diagnosis.

¢ P-value is for the following age comparisons: > 15 years versus <5 years; > 15 years versus > 5 but < 10
years; > 15 years versus > 10 but < 15 years. Other comparisons were not statistically significant.

4 P-value is for the following comparisons of socioeconomic status: high versus low; high versus very
low; medium versus low; medium versus very low. The comparison between high and medium

socioeconomic status was not statistically significant.

with diabetes per capita were US$ 872
and US$ 270, respectively.”

In Brazil, the costs of certain drugs
for diabetes and hypertension are fully

subsidized by the public sector; the fed-
eral government co-subsidizes private
sector expenses through the Programa
Farmacia Popular do Brasil (Brazilian

Bull World Health Organ 2013;91:434-440 | doi: http://dx.doi.org/10.2471/BLT.12.110387

Research
The cost of type 1 diabetes in Brazil

Popular Pharmacy Programme), devel-
oped by the health ministry. The public
system also provides SMBG supplies,
but not always in the amount needed or
recommended for optimal patient moni-
toring and seldom uniformly across cit-
ies. Moreover, because the medications
available through this programme do
not always meet the patient’s needs,
some treatment costs must be paid by
the patient or his family. Therefore,
diabetes drugs and supplies can take
up a substantial fraction of a family’s
income. Given that in 2009 the average
Brazilian household had 3.1 members
(4.2 if in the poorest socioeconomic
category), any increase in household
expenditures could undermine a fam-
ily’s quality of life."” Approximately 68%
of the participants in our study were
of low or very low economic status. To
save money, these individuals may use
their supplies inappropriately (e.g. they
may reuse disposable supplies, use lower
doses of medication or perform SMBG
less often than recommended by clini-
cal diabetes monitoring and treatment
guidelines). As our results showed, the
costs associated with diabetes are greater
among patients of higher economic
status. For patients of very low and low
economic status, costs are 65% and 39%
lower than for patients of high economic
status. This may be because people of a
higher educational level may seek and
adhere to more complex and expensive
therapeutic regimens.

A study conducted in Israel in the
1990s projected the estimated costs of
T1DM over a 35-year period.” The re-
sults indicated that early in the disease,
basic treatment accounts for approxi-
mately 70% of total expenditures. How-
ever, in the later stages the costs associ-
ated with the complications of diabetes
increase substantially.”” In the present
study, the per capita costs rose with the
duration of the diabetes. Patients who
had had diabetes longer than 15 years
had costs about 56% higher than those
who had had the disease for less than
5 years. It is reasonable to assume that
disease-related expenditures will rise in
future years since costs increase in pro-
portion to the duration of the diabetes
and the incidence of TIDM is increasing
among younger age groups.’ To date, no
national multicentre epidemiological
studies on the prevalence or incidence
of T1IDM have been conducted and the
actual and future impact of the disease
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on the health-care system remains un-
determined.

Evaluating the costs associated with
diabetes becomes increasingly impor-
tant in light of the expected increase
in the prevalence of the disease and
its complications. In the present study,
the costs of type 1 diabetes increased
in proportion to the duration of the
diabetes. This increase may have an
impact on health spending in the future
because chronic complications become
more prevalent as diabetes progresses.
In a Canadian study,”’ the impact of
diabetes was projected over a 16-year
period. It found a projected increase in
the number of diabetes patients from
1.4 to 2.4 million and a projected 75%
increase in health-care costs. However,
the expected prevalence of diabetes and
the costs associated with the disease
increased in parallel with the ageing of
the population; the overall health-care
costs for the youngest members of the
population are not expected to increase
substantially. Despite this projection,
data from the Centers for Disease Con-
trol and Prevention in Atlanta, United
States, indicate that annual health-care
costs among youths with diabetes are six
times higher than among youths without
diabetes.”

Intervention studies, such as the
DCCT, have shown that intensive treat-
ment during the early stages of T1IDM

reduces the risk of microvascular and
macrovascular complications.” Clinical
and economic trials can furnish data
that can guide economic policy deci-
sions aiming to reduce direct costs
by reallocating resources towards the
prevention of acute and chronic com-
plications.

To our knowledge, this study is the
first one in Latin America to estimate
the costs associated with TIDM using
data obtained from medical records. It
is representative of the distribution of
T1DM in Brazil and included different
ethnic and socioeconomic groups from
all parts of the country.

Some limitations must be ad-
dressed. The data used in this study were
acquired from medical record reviews;
thus, if any data were missing from the
records, a data collection bias would
have led to an underestimation of the
costs. Also, comparisons with studies
conducted in other countries are ham-
pered by the use of different currencies.
Indeed, inflation and exchange rate dif-
ferences may account for some of the
discrepancies. Furthermore, the real
costs of hospitalization for hypergly-
caemia or diabetic ketoacidosis exceed
the amount paid by the NBHCS, which
probably reimburses little more than
the costs of medications and laboratory
tests and excludes daily hospital stay and
staff labour costs (data not shown). This,
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plus the fact that reimbursement by the
NBHCS for medical and non-medical
visits and procedures is low, could have
led to an underestimation of the direct
medical costs associated with diabe-
tes from the perspective of the public
health-care system in Brazil.

In conclusion, TIDM has an im-
portant economic and social impact
on the health-care system in Brazil.
The direct costs associated with the
disease are high, especially those as-
sociated with drug treatment and sup-
plies for insulin administration and
SMBG. These findings should encour-
age a reassessment of the distribution
of resources for managing TIDM and
trigger cost-effectiveness studies to
optimize the long-term treatment of
T1DM in Brazil. M

Acknowledgements
We thank Aline Kano and Elisangela
Santos for their technical assistance.

Funding: This work was supported by
grants from Farmanguinhos/Fundagao
Oswaldo Cruz/National Health Ministry,
Brazilian Diabetes Society, Fundagdo do
Amparo a Pesquisa do Estado do Rio
de Janeiro and the Conselho Nacional
de Desenvolvimento Cientifico e Tec-
noldgico do Brasil.

Competing interests: None declared.

e

Je1 & o g ol o 581 M Badas Bl 53 1 531 Baadl e (g Sl o 2SS

(al.&j‘ )‘J.A J& uw\ LL‘ J?JJ‘ u‘f:) u\;\ﬁy‘j

RINENURAWN]
1319.15>}U3ﬁu\hw|w\&l§ﬂ\bﬂ&éul
1216.33 — =L Juadll Sl Jras Ls,,,‘ LY 5
IS L] e 7. 92. 20 = Usin Loy yald LS ol 1Y 55
J Sl oda e e 7 52. szwd,..,j 8 sl L LI
USJ,L«J\ LSJ.MJ. u‘.\.” MJ.H) u\.xj.w.:‘}“ JJL.: c)b\ u\.:\.lﬁ\
Lo (5305 - (L g s ol LSS ol 1Y 53 696 78) el 3
LSSl \ﬂy 75.64) 5 Ul ddll CIS) e 705,73

(555 s ol s Bl el 2 V1 ] (G s ol
LY ss 25. 62) sl L dll G e 1194 4
u\)m\“éubwﬁj&&f\

D S 5 3ln 2SI el IS (5505 sz
2oles O Sl e M\ob,ﬁjﬁ\dld;‘}!\h&\
Sl e Jlamil.a)\}l\ 5 et B3le] (3 UL oda
L}g\ﬂ\&@@\@\«b)\ﬁbdd)“iao.J\u.a

Sl pn 5 Sl 0 5 3L el S wad 5 I
‘_}JJ\JJ\L;M\ Ll U bl e Wl (TTDM) JYI
4.\5\.?\“ It L; djgﬂ uks rL@.«\ 4.,&}; LI£ 3 (NBHCS)

(§3p i e
Je olelbdl ssamn Lol il dulys sl o 5 &y bl
ssle 28 (32070 ] 2008 ;e 55l 3 L;.IQ}J\ Aoxall
3180 Je dwhul cdaxaly a5, d90e 20 & i yos
WZZJMH L.«»)M)de\ L&J‘uﬁéﬂ‘ G\J.:L\éaf
V.@,«.E.UM@LMMY\M)\VLUV.@&W!VA%(H 8t
DA @ Al Gl bl pladl e Al Sle I
55 (8.0 %) & 10.3 () (g Sl el Bks Jams g2 OIS
V1 Bledls ol g el sl J s olsloels o sV
(SMBG) el (3 5555301 g soud GlUN Lo N1 JT (e
3 2070 oo 32l Ul bl sl el polae e
uuboﬂu\mw\w\wwlup‘jm\fj 2017
A?L.” ubL:;JYU ubL&y‘j U‘J‘v\ﬁy‘j QJJY\ %JL{?

438 Bull World Health Organ 2013;91:434-440 | doi: http://dx.doi.org/10.2471/BLT.12.110387



Roberta Arnoldi Cobas et al.

Research
The cost of type 1 diabetes in Brazil

HE

| BEFR R HIEL AN « BAMNEE SR OHR

BE s BEVERETREZ% (NBHCS) I B4R
%% (TIDM) # H# BT RAH ENEAND R I 2
BR A TR

Fik 2008 £ 2010 4, 7 BV 20 MR T Y
28 NMAL LI HATAEE B W £ 50 th B B i
WA %, FRMAN3180 41 BAEFRE (FHEH
22+ 11.8 %) B, A4 % NBHCS & EJ7 &%
AR PEZTRAE, BREEHFNTHERLN 103
£ (+£80)., NEZRFHF I AEZAKFEKE 2010-
2011 SEWANFET R, BEEERAA, UK
B &R (SMBG) B 3841, v 4 88 Frdt 3k i i A,
WA E R — WY, BEA. R BT R

BRERKRA, BREZEEETHA,

R ABFHEFHEENT KAZ 1319.15 # T,
BITHEAER (BFEMEA 121633 #0) HEE
BEJT KA 92.20%, 5 £ A 25 f1 SMBG (44
HFAH A 696.78 £T0) kK RAM 52.82%, EIT
WAR SR R FEA AT E B ET KA 5.73% (B4
HMNRAT5.64 £T0). BT & HEET RAH 1.94%
(FEHFMRA 2562 £70).

it TABAKRELAZ 5N TIDM H# &7 R,
X M AR TR T xR B E R, HATEW
NETERERGWN ] BEREEE,

Résumé

Coiit du diabéte de type 1: une étude multicentrique a I'échelle nationale réalisée au Brésil

Objectif Déterminer les colts médicaux directs du diabete gras de
type 1 (DT1) pourle systeme de santé national brésilien (SSNB) et quantifier
la contribution de chaque composante individuelle au co(t total.

Méthodes Une étude rétrospective, transversale, multicentrique et a
I'échelle nationale a été menée entre 2008 et 2010 dans 28 cliniques
publiques de 20 villes brésiliennes. Cette étude incluait 3180 patients
atteintsde DT1 (moyenne d'age de 22 ans+ 11,8) qui ont été interrogés
alors quils étaient pris en charge par le SSNB. En moyenne, ils étaient
atteints par la maladie depuis 10,3 ans (+8). Les colits des tests et des
interventions médicales, des pompes a insuline et des équipements pour
son administration, ainsi que des fournitures pour l'autosurveillance du
taux de glycémie (ASTG) ont été obtenus a partir de sources provenant
du systeme de santé national et local sur 2010-2011. Les colits médicaux
directs annuels ont été calculés en ajoutant les co(its des médicaments,
des fournitures, des consultations médicales, des interventions et des

hospitalisations au cours de I'année précédant l'enquéte.

Résultats La moyenne du colt médical direct annuel par habitant
s'élevait a 1319,15 dollars. Les dépenses liées au traitement —
1216,33 dollars par patient et par an —ont représenté 92,20% du total
des colts médicaux directs. 'équipement nécessaire a I'administration
dinsuline et a I'ASTG (696,78 dollars par patient et par an) a totalisé
52,82% du total de ces colts. Dans I'ensemble, les interventions
médicales et 'némodialyse ont représenté 5,73% (75,64 dollars par
patient et par an) des colits médicaux directs, et les consultations ont
représenté 1,94% de ces mémes colts (25,62 dollars par patient et
par an).

Conclusion Les technologies de la santé ont constitué la majeure partie
des colits médicaux directs du DT1. Ces données peuvent étre utilisées
pour réévaluer la distribution des ressources pour la prise en charge du
DT1 par le systeme de santé publique brésilien.

Peslome

Pacxopbl Ha neueHne caxapHoro JJ,I/IaGGTa 1-ro TMna: HaunoHanbHoe MHOroueHTpoBoe ncaiegoBsaHune B

bpasunun

Lenb Onpepenntb ypoBeHb NPAMbIX MEANLMHCKMX PAaCXOLOB,
CBA3aHHbIX C caxapHbiM AviabeTom 1-ro Trna (T1DM), B HaLmoHanbHom
cncTeme 3apaBooxpaHenna bpasmnumn (NBHCS) 1 konvuectseHHO
onpeaennTb A0MI0 Kaxkaoro OTAeNbHOrO KOMMOHEHTa B obulel
CYMME PacXOfos8.

Metoabl B 2008-2010 rr. 6610 NpoBefeHO PeTpOCneKTUBHOE,
nepeKkpecTHoe, HalMoHaNbHOe MHOrOLIEHTPOBOE MCCIeA0BaHME
B 28 rocyaapcTBeHHbIX KNMHMKax B 20 ropopax bpasunnn. B
nccneaoBaHny ydacteoBano 3180 nauveHTos ¢ T1DM (cpeaHnit
BO3pacT: 22rofa+ 11,8), ONPOWEHHbLIX BO BPEMA NPOXOXKAEHUA
neyeHna B HauMoHanbHOM c1McTeMe 3a0paBOOXpPaHeHNa bpasunun.
CpenHaa NpoAOMKUTENBHOCTb 3aboneBaHusa AMabeToM y 3Tux
naumeHTos coctasnana 10,3 net (£ 8,0). aHHble NO CTOMMOCTM
TECTOB M MeVUMHCKMX npoueayp, 4O33aTOPOB MHCYMHA U
PACXOAHbIX MATEPMANOB, a TakXKe MaTePMaNoB, WNPWLEB 1 UM ANA
CaMOCTOATENBbHOMO KOHTPOMA YPOBHA MOKO3bl B KpoBM (SMBG)
6blM NONyYeHbl 113 HALMOHANBbHbBIX U MECTHBIX MICTOUYHUKOB CUCTEMbI
30paBooXpaHerua B TeyeHne 2010-2011 rr. ExxerogHble npamble
MeULMHCKME PAaCcXOAbl PACCUUTHIBAIMCL METOAOM CIOXEHMA
CTOVMMOCTN MEeANKAMEHTOB, PAaCXOAHbIX MaTepranos, TeCTOB,
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MeANLMHCKIX KOHCYbTaLMiA, NpoLesyp v roCiuTanv3aumm 3a rog,
NPeALLeCTBYIOWWN ONpocy.

Pesynbtathl CpefjHerofoBsble NpAMble MEAULIMHCKIME Pacxodbl Ha
Aylwy HaceneHna coctasmnmn 1319,15 gonnapos CUA. 3atparsl
Ha neveHwe — 1216,33 gonnapos CUIA Ha nauveHTa B rog —
cocTaBunn 92,20% oT obWMX NPAMBIX MeANLUHCKIX PacXO0B.
Ha camocToATenbHbI KOHTPOb YPOBHA M1I0KO3bl B KPOBU 1
PaCXofHble MaTepuansl 4N BBOAA MHCYNWHa (696,78 aonnapos CLUA
Ha MaumeHTa B rof]) NPUXoAMnoch 52,82% OT 3TOK O6LLer CyMmbl
PacxoAoB. MeanUMHCKe NpoLieypbl 1 reMOAMani3 B COBOKYMHOCTM
coctaBunn 5,73% (75,64 nonnapos CLUA Ha nauweHTa B roa) ot
NPAMbIX MEAVLMHCKIX PAaCXOA0B. Ha KOHCYNbTaumm NPUXoAmNoCh
1,94% npaMbIX MefMUMHCKMX pacxoaos (25,62 nonnapos CLUA Ha
nauneHTa B rof).

BbiBog OCcHOBHaA 40MA NPAMBIX MEANLMHCKIX PaCXOAOB Ha fleveHue
T1DM npuxoamnach Ha MefUUMHCKME TEXHONOMMN. IT AaHHble
MOTyT CNocobCTBOBaTb NEPECMOTPY pacnpeseneHs pecypcos
ananedyenna T1DM B rocyjapCTBEHHOM CUCTEME 34PaBOOXPaHEHNA
Bpazmnun.
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The cost of type 1 diabetes in Brazil
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Resumen

El coste de la diabetes tipo 1: un estudio multicéntrico a nivel nacional en Brasil

Objetivo Determinar los costes médicos directos de la diabetes mellitus
detipo 1 (DMT1) para el sistema nacional brasilefio de atencién sanitaria
(NBHCS, seguin sus siglas eninglés) y cuantificar la contribucion de cada
componente individual al coste total.

Métodos Se llevé a cabo un estudio multicéntrico retrospectivo
transversal a nivel nacional entre los afios 2008 y 2010 en 28 clinicas
publicas de 20 ciudades brasilefias. El estudio incluyé 3180 pacientes
con DMT1 (edad media de 22 afios +11,8), que fueron entrevistados
mientras recibfan atencién sanitaria del NBHCS. La duracién media
de su diabetes fue de 10,3 afios (+8,0). Los costes de las pruebas y
procedimientos médicos, las bombas de insulina y provisiones para
la administracion, asi como suministros para la automonitorizacion
de la glucosa en sangre (AMG) se obtuvieron de las fuentes de los
sistemas de salud nacionales y locales para el periodo 2010-2011. Los
costes médicos directos anuales se obtuvieron sumando los costes de

los medicamentos, suministros, pruebas, consultas y procedimientos
médicos y hospitalizaciones durante el afio anterior a la entrevista.
Resultados El coste medio directo anual por capita fue de 1319,15
dolares americanos (USS). Los gastos relacionados con el tratamiento,
USS 1216,33 por paciente y afo, representaron el 92,20% del total de
los costes médicos directos. Los suministros para la administracién de
insulinay la AMG (USS 696,78 por paciente y afo) significaron el 52,82%
de esos costes totales. En conjunto, los procedimientos médicos y la
hemodidlisis representaron el 5,73% (USS 75,64 por paciente y afio) de
los costes médicos directos. Las consultas fueron el 1,94% de los costes
médicos directos (USS 25,62 por paciente y afio).

Conclusion Las tecnologias sanitarias representaron la mayoria de los
costes médicos directos de la DMT1. Estos datos pueden servir para
volver a examinar la distribucion de los recursos para la gestion de la
diabetes de tipo 1 en el sistema de salud publica de Brasil.
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