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ABSTRACT
CONTEXT AND OBJECTIVE: Pregnancies complicated by diabetes are associated with increased neo-
natal and maternal complications. The most serious maternal complication is the risk of developing type
2 diabetes, 10-12 years after the delivery. For rigorous control over blood glucose, pregnant women are
treated through ambulatory management or hospitalization. The aim of this study was to evaluate the
effectiveness of ambulatory management versus hospitalization in pregnancies complicated by diabetes
or hyperglycemia.
DESIGN AND SETTING: Systematic review conducted in a public university hospital.
METHODS: A systematic review of the literature was performed and the main electronic databases were
searched. The date of the most recent search was September 4, 2011. Two authors independently selected
relevant clinical trials, assessed their methodological quality and extracted data.
RESULTS: Only three studies were selected, with small sample sizes. There was no statistically significance
different between ambulatory management and hospitalization, regarding mortality in any of the subcat-
egories analyzed: perinatal and neonatal deaths (relative risk [RR] 0.65; 95% confidential interval [Cl]: 0.11
to 3.84; P = 0.63); neonatal deaths (RR 0.29; 95% Cl: 0.01 to 6.07; P = 0.43); and infant deaths (RR 0.29; 95%
Cl:0.01t06.07;P=043).
CONCLUSIONS: This review, based on studies with high or moderate risk of bias, showed that there was
no statistically significant difference between ambulatory management and hospital care, regarding re-
duction of mortality rates in pregnancies complicated by diabetes or hyperglycemia. It also suggested that
there is a need for further randomized controlled trials on this issue.

RESUMO
CONTEXTO E OBJETIVO: Gestacoes complicadas pelo diabetes estdo associadas com aumento das
complicagdes neonatais e maternas. A complicacdo mais grave materna é o risco de desenvolver diabe-
tes tipo 2 apds 10-12 anos do parto. Para o controle rigoroso da glicose no sangue, as mulheres gravidas
sdo tratadas de forma ambulatorial ou com internacdes hospitalares. O objetivo deste estudo é avaliar
a efetividade do tratamento ambulatorial versus hospitalizacdo em gestacdes complicadas por diabetes
ou hiperglicemia.
TIPO DE ESTUDO E LOCAL: Reviséo sistematica conduzida em hospital universitario publico.
METODOS: Uma reviséo sistematica da literatura foi realizada e as principais bases de dados eletro-
nicas foram pesquisadas. A data da pesquisa mais recente foi 4 de setembro de 2011. Dois autores
selecionaram independentemente os ensaios clinicos relevantes, avaliaram a qualidade metodolégica
e extrairam os dados.
RESULTADOS: Apenas trés estudos foram selecionados, com tamanho de amostra pequeno. Nao houve
diferenca estatisticamente significativa entre o tratamento ambulatorial versus hospitalizacdo em relacao
a mortalidade em nenhuma das subcategorias analisadas: mortes perinatais e neonatais, (risco relativo
[RR] 0,65; 95% de intervalo de confianca [IC] 0,11-3,84, P = 0,63); morte neonatal (RR 0,29, IC 95% 0,01-6,07,
P =043), e ébitos infantis (RR 0,29, IC 95% 0,01-6,07, P = 0,43).
CONCLUSOES: Com base em estudos com risco de viés alto ou moderado, esta revisdo demonstrou que
nao ha diferenca estatisticamente significante entre o tratamento ambulatorial comparado com o hospi-
talar na reducao das taxas de mortalidade em gestagdes complicadas por diabetes ou hiperglicemia. Esta
revisao sistematica também sugere a necessidade de mais ensaios clinicos randomizados sobre o assunto.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is defined as any degree of
glucose intolerance with onset or first recognition during preg-
nancy. Although most cases resolve with delivery, this defini-
tion is still applied regardless of whether the condition persists
after pregnancy, and it excludes the possibility that unrecog-
nized glucose intolerance may have antedated or begun concom-
itantly with the pregnancy. According to the American Diabetes
Association (ADA),' this definition has facilitated a uniform
strategy for detection and classification of GDM, but its limita-
tions have been recognized for several years."

The Hyperglycemia and Adverse Pregnancy Outcomes
(HAPO) study demonstrated that the risk of adverse maternal,
fetal and neonatal outcomes continuously increased as a func-
tion of maternal glycemia at 24-28 weeks, even within ranges
that were previously considered to be normal for pregnancy.
Rudge et al® investigated the oral glucose tolerance test (OGTT;
100 g) and the glucose profile (GP) in association with diagno-
ses of GDM, and unexpectedly identified four groups of pregnant
women: IA = normal OGTT + normal GP; IB = normal OGTT
+ abnormal GP; ITA = abnormal OGTT + normal GP; and IIB =
abnormal OGTT + abnormal GP. According to the ADA’ crite-
ria, groups IIA and IIB are patients with diabetes, while individu-
als in group IB are not because their OGTT is normal. The risks
of macrosomia in groups IB, ITA and IIB were statistically simi-
lar, and the perinatal mortality rate was 10 times higher than in
group A (not diabetes patients). Thus, these authors concluded
that the adverse outcomes observed were due to hyperglycemia,
which was present in group IB but underdiagnosed by means of
OGTT alone. Since then, normal OGTT and abnormal GP have
become the criteria used to diagnose mild hyperglycemia (group
IB) and to determine the most appropriate treatment for these
pregnant women.*

Despite the recognition that hyperglycemia in pregnancy is
associated with both adverse maternal and adverse neonatal out-
comes, there has been uncertainty about the benefits of treating
these patients. The Australian Carbohydrate Intolerance Study in
Pregnant Women (ACHOIS) concluded that controlling mater-
nal hyperglycemia reduced serious perinatal morbidity and
might also improve women’s health-related quality of life.” The
Maternal and Fetal Medicine Units Network (MFMUN) under-
took a multicenter randomized trial comparing diet and insulin
therapy versus no specific treatment, among women with mild
hyperglycemia in pregnancy.® Regardless of the diagnostic test, it
is clear that maternal hyperglycemia needs to be controlled.

It is well established that the principal factor responsible for
success in a diabetic pregnancy is strict glycemic control, with
particular emphasis on maintaining blood glucose level within

the normal range.” To obtain such control, these women used

to be subjected to frequent and prolonged hospitalizations.® In
the 1980s, a new therapeutic scheme for controlling maternal
diabetes was proposed;*!! it entailed intensive care monitoring
of high-risk perinatal patient with diabetes. According to one
report, ambulatory management of pregnant patients with dia-
betes led to a significant rise in perinatal mortality among pre-
gestational women with diabetes.” Conversely, other reports
demonstrated a lower mortality rate but a high rate of maternal
and neonatal morbidity."

In Brazil, a study conducted among pregnant women with
diabetes showed that maternal and fetal outcomes such as mater-
nal and perinatal mortality did not differ significantly between
ambulatory management and hospitalization.”> However, the
total costs of prenatal, delivery and postpartum care were signifi-
cantly higher in the diabetic pregnant hospitalization group than
in the ambulatory management group.™

To the best of our knowledge, no systematic review compar-
ing ambulatory management versus hospitalization in GDM or
hyperglycemia cases has been conducted. Thus, it is important
to investigate the best treatment strategy (ambulatory or hos-
pital care) for pregnant women with diabetes. In this paper, we
summarize the existing knowledge using standardized criteria,

in order to perform a systematic review of the interventions.'>'¢

OBJECTIVE
To evaluate the effectiveness of ambulatory management versus

hospitalization in GDM or hyperglycemia cases.

METHODS
This systematic review of the literature on intervention studies was
conducted in accordance with the PRISMA (Preferred Reposting

Items for Systematic Reviews and Meta-analysis) statement."”

Eligibility criteria
We took into consideration all randomized and quasi-random-
ized controlled clinical trials evaluating ambulatory management
versus hospitalization in pregnancies complicated by diabetes or
hyperglycemia.

The outcomes assessed were perinatal, neonatal and infant
mortality. Studies were excluded from the review if they were
duplicate publications on a study that had already been included,

animal studies, case reports or review articles.

Search

There was no restriction on language, year of publication or
publication status. The search was performed in the follow-
ing electronic databases: the Cochrane database of clinical tri-
als (CENTRAL, 2013, issue 1), PubMed (1966-2013), Embase
(1980-2013), Lilacs (1982-2013) and Scientific Electronic Library
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Online (SciELO). The databases were searched for available pub-
lished and unpublished studies up to January 27, 2013. The search
was conducted using multiple combinations of the following key
words: hospital care, inpatients, day hospital, drop-in hospital,
hospital outpatient clinics, hospital outpatient clinic, hospital
ambulatory care facilities, hospital-based home care, outpatient
care, gestational diabetes, pregnancy-induced diabetes and gesta-
tional diabetes mellitus (Chart 1).

In addition, a manual search of the bibliographic pages of the
selected articles and the content pages of major diabetes journals
was conducted. Study authors were contacted to identify addi-

tional studies.

Study selection and data extraction

The titles and abstracts were reviewed by two researchers
(MVCR and RED) to identify potentially relevant papers.
The papers were obtained and independently read in full
by the two reviewers. Differences were resolved by discus-
sion and a third party (IMPC), if necessary. Reasons for
exclusion were identified. The data were also extracted inde-
pendently by MVCR and RED based on the inclusion and

exclusion criteria defined above.

Risk of bias in individual studies

A risk of bias table, which is a Cochrane measurement tool used
to assess the methodological quality of clinical trials, was used as
a guide to conduct this systematic literature review.">'* We used
the following six separate criteria: random sequence generation;
allocation concealment; blinding; incomplete outcome data;

selective reporting; and other sources of bias.

Summary measurements and synthesis of results

For dichotomous data, we used relative risk (RR) as the effect
measurement, with 95% confidence intervals (CI), along with
a fixed-effects model. The null hypothesis of homogeneity
across individual studies was tested using the chi-square test

and the I?value.

Chart 1. Search strategy for all electronic databases

RESULTS

The electronic search yielded a total of 549 published papers from
the electronic databases, and this total was screened using their
titles and abstracts. Six full-text articles were retrieved for fur-
ther consideration. Cross-checking of the references and man-
ual searches did not yield any additional studies for inclusion.
Of these six full-text articles, three studies met the inclusion crite-
ria.’*2° However, Brooten et al.'® reported data including not only
GDM and pre-gestational diabetes but also chronic hypertension
and pregnancies at risk of preterm birth. Thus, we contacted the
main author of this study'® and requested the data separately, so
as to include only the data for GDM and pre-gestational diabetes
in the analysis. Unfortunately, we did not receive any response.

Three studies were excluded from this review: two studies'*?!
were classified as comparative case series; and one study* was
presented as a retrospective analysis (Figure 1).

Only three studies were selected. The studies included pre-
sented data on a total of 736 pregnant women with diabetes. The
study by Nachum et al.? evaluated the largest number of par-
ticipants (92.5%), followed by Brooten et al.'® with 5.7% and
Stubbs et al.”” with 1.7%. Brooten et al."® followed the patients
for 12 months after delivery using the multiple affect adjective
form, and the patients were evaluated by a physician six weeks
after delivery. Stubbs et al. included a follow-up at least ten
days after routine hospital admission. Although Nachum et al.?
reported on an eight-year prospective controlled study, the exact
follow-up period for each outcome after delivery was unclear.

The participants in the study by Brooten et al."® were random-
ized into two groups. The first was the home care group, in which
the women received standard prenatal and postpartum care for
high-risk pregnancies from the hospital clinic, from resident and
staff physicians. However, half of the prenatal clinical care provided
by physicians was replaced with care delivered in the woman’s home
by specialist nurses with master’s degrees. The control and interven-
tion groups were scheduled to receive the same total number of pre-
natal visits. During the postpartum period, the women in the inter-

vention group were contacted by telephone weekly for eight weeks

((Hospital Care) OR Hospital OR Inpatients OR (Hospital Units) OR (Hospital Patient) OR (Hospital Patients) OR (Day Hospital) OR (Drop-in
Hospital) OR (Drop-in Care) OR (Drop in Hospital) OR (Drop in Care) OR (Day Care) OR (Drop in Unit) OR (Drop-in Unit) OR (Day Unit) OR
(continuous glucose monitoring) OR CGM) AND ((Hospital Outpatient Clinics) OR (Hospital Outpatient Clinic) OR (Hospital Ambulatory Care
Facilities) OR (Residential facilities) OR (Hospital-Based Home Cares) OR (Hospital Based Home Cares) OR (Hospital Based Home Care Services)
OR (Hospital-Based Home Care Services) OR (Hospital Home Care Services) OR (Hospital-Based Home Care) OR (Hospital Based Home Care) OR
(Hospital-Based Home Cares) OR (Ambulatory Care) OR (Home care) OR (Care home) OR (Outpatient Care) OR (Outpatient Health Services) OR
(Outpatient Health Service) OR (Outpatient Health Services) OR (Clinic Visits) OR (Clinic Visits) OR (Urgent Care) OR (Urgent Cares) OR (blood
glucose self-monitoring)) AND ((Gestational Diabetes) OR (Pregnancy Induced Diabetes) OR (Pregnancy-Induced Diabetes) OR (Gestational
Diabetes Mellitus) OR Hyperglycemias OR Hyperglycemia OR (Postprandial Hyperglycemias) OR (Postprandial Hyperglycemia) OR (glycemic
profile) OR (glucose profile) OR (glucose control) OR (pregestational diabetes) OR (((type 2 diabetes) OR (type Il diabetes) OR (type 1 diabetes)
OR (type | diabetes)) AND pregnancy))
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Number of additional records identified

through other sources 1
Conferences 0
Hand-searches 0

Specialist in the field 1

Number of records identified through databases searching

PubMed 414
Embase 92
Central 35

Lilacs 8

l

Number of records after duplicates removed

550

Number of records excluded 543
Number of records screened 550 > Comparative case series 2
Retrospective analysis 1
Number of full-text articles assessed for eligibility 6 ——> Number of full-text articles excluded, with reasons
Number of studies included in qualitative synthesis'”"° 3

Number of studies included in quantitative synthesis (meta-analysis)'®'® 2

Figure 1. Flowchart of the systematic review.

by a team of nurses to monitor their physical state. The second group
was the hospital care group, in which standard prenatal and post
partum care was given to high-risk patients at the hospital clinic, by
residents and staff physicians. Women with pre-gestational diabetes
mellitus were seen weekly or every other week if their diabetes mel-
litus was less severe. This was continued until 33 weeks of gestation
and then twice a week until delivery. Pregnant women with diabe-
tes were seen every other week until 35 weeks of gestation and then
weekly until delivery. All the women were educated by the nursing
staff regarding their pregnancies and the associated risks.

Stubbs et al."” allocated patients to programs of either self-
monitored blood glucose treatment (home care group) or con-
ventional treatment (hospital care group) in weeks 30-31. Seven

patients were placed in the home care group, and they measured

their blood glucose at home with “Dextrostix” (Ames) using an
“Eyetone” meter. The six patients in the hospital care group were
checked for urinary glucose four times a day, and their blood glu-
cose levels were measured at clinic visits every two weeks.

Nachum et al.”* did not randomize the singleton women with
diabetes, for whom therapy was started before they reached 34
gestational weeks. The patients were routinely managed by means
of repeated hospitalizations between 1986 and 1989, and ambula-
tory care was provided between 1990 and 1993.

Brooten et al.'® evaluated maternal outcomes using the
Multiple Affect Adjective checklist, which included items such as
anxiety, depression and hostility. The patients” satisfaction with
their care was measured using the La Monica-Oberst Patient

Satisfaction Scale. The authors also assessed hospitalization
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during pregnancy and the length of stay for delivery, as well
as acute care visits and hospital stays after delivery (readmis-
sions). For the infant outcomes, the authors evaluated mortal-
ity, prematurity, birth weight and hospitalization. Stubbs et al.”
assessed blood glucose concentration of metabolite, infant birth
weight and mortality. Nachum et al.?® measured glycemic control,
birth data, perinatal and neonatal mortality and major congeni-

tal abnormalities.

Risk of bias in the studies included

None of the measurements in Brooten et al.'® Stubbs et al.'” and
Nachum et al.? were clear regarding examiner blinding to treat-
ment groups. With regard to allocation generation, the study by
Brooten et al.'® presented a low risk of bias, given that the allo-
cation sequence was prepared in advance by a statistician using
a list of random numbers. Conversely, the study by Stubbs et al.’’
had a moderate risk of bias because no method was reported. The
study by Brooten et al.’® reported that a sealed envelope sequence
was used, thus giving a low risk of bias. The study by Stubbs
et al.”” was unclear with regard to randomization because there
was no description of this in their paper. Nachum et al.*’ did not
randomize their patients and they justified this in terms of their
population’s cultural background. There were no incomplete out-
come reports in the studies included.’®* Overall, all the studies
included presented a moderate risk of bias, with the exception of
Nachum’s 2001 study, which was ranked as presenting a high risk
of bias (Figure 2).

Effectiveness of interventions

Meta-analysis

There was no statistically significant difference between ambu-
latory management and hospitalization with regard to mortal-
ity in any of the subcategories analyzed: perinatal and neona-
tal deaths (RR 0.65; 95% CI: 0.11 to 3.84; P = 0.63);?° neonatal
deaths (RR 0.29; 95% CI: 0.01 to 6.07; P = 0.43);"° and infant
deaths (RR 0.29; 95% CI: 0.01 to 6.07; P = 0.43)." There was also
no statistically significant difference between ambulatory man-
agement and hospitalization with regard to the overall effect of
deaths (RR 0.46; 95% CI: 0.12 to 1.78; P = 0.26),2*?! as indicated
by the diamonds in Figure 3.

DISCUSSION

This systematic review provides up-to-date but limited evidence
supported by three studies,'®? regarding the effects of ambula-
tory management versus hospitalization among pregnant women
with GDM or hyperglycemia. The studies showed clinical and
methodological differences. Emails were sent to the authors of the

studies included, with the aim of clarifying some methodological

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detecrion bias)

Incomplete outcome data (attrition bias)

Brooten et al.”®

Nachum et al.2°

‘ ‘ Random sequence generation (selecion bias)
‘ ‘ Allocation concalment (selection bias)
. =y
~

Stubbs et al.” ? ? ? ?

Figure 2. Risk of bias summary: review of authors’ judgments about

each risk of bias item for each study included.

issues that remained unclear; however, no authors had contacted
us by the time of this paper’s completion.

Diabetes mellitus has reached epidemic proportions world-
wide, and its incidence continues to increase. Considering the
increasing number of patients diagnosed with diabetes and asso-
ciated complications, the complexity of care for this population
can be particularly challenging. The prevalence of diabetes mel-
litus is increasing worldwide, but especially in developing coun-
tries. Improvements in maternal and perinatal outcomes among
pregnant women with diabetes have been widely documented
over the last two decades (American Diabetes Association).?
The current evidence relating to mortality in ambulatory ver-
sus hospitalization management for pregnant women with dia-
betes was studied in this systematic review. However, despite
an exponential increase of published papers and studies on
patients with diabetes over the last decade, many doubts still
exist in relation to what constitutes the best form of care for
women with diabetes in the settings of home and hospital-

based therapy.
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Ambulatory management  Hospitalization Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
1.1.1 Perinatal and neonatal deaths
Nachum et al.® 2 407 3 394 48.8% 0.65[0.11, 3.48]
Subtotal (95% Cl) 407 394 48.8% 0.65[0.11, 3.48]
Total events 2 3
Heterogeneity: Not applicable
Test for overall effect: Z=0.48 (P = 0.63)
1.1.2 Neonatal deaths
Stubbs et al."” 0 7 1 6 256%  0.29[0.01,6.07] —a—
Subtotal (95% Cl) 7 6 25.6% 0.29[0.01, 6.07] -l
Total events 0 1
Heterogeneity: Not applicable
Test for overall effect: Z=0.80 (P = 0.43)
1.1.3 Infant deaths
Stubbs et al.” 0 7 1 6 25.6% 0.29[0.01, 6.07] ——
Subtotal (95% CI) 7 6 25.6% 0.29[0.01, 6.07] e
Total events 0 1
Heterogeneity: Not applicable
Test for overall effect: Z=0.80 (P = 0.43)
Total (95% Cl) 421 406 100.0% 0.46[0.12,1.78]
Total events 2 5 | | | |
H ity Chi2=0.31, df = 2 (P = 0.86); 1= 09 : 4 } }
N S oo o
-e= =Y Ambulatory management Hospitalization
Test for subgroup differences: Chi? = 0.31, df = 2 (P = 0.86), I = 0% y 9 P

Figure 3. Meta-analysis comparing ambulatory management versus hospitalization with regard to mortality.

One of the limitations of this review was the small number  diabetes or hyperglycemia and the cost-effectiveness of the care

of clinical trials included and the low event rate observed in the ~ provided for these women.
studies included. None of the studies included reported how the

sample size was calculated or whether the sample had signifi- ~CONCLUSION

cant statistical power. Furthermore, the duration of follow-up
in the studies included was too short and perhaps not a true
representation of total infant mortality. A reasonable follow-up
period for this outcome would be at least one year; however,
whether any of the studies followed up the children for such a
long time is questionable. Therefore, neonatal mortality rates
would be more appropriate.

Ambulatory management ought to be the first choice for
treating women with diabetes during pregnancy because it pro-
vides a combination of effective and inexpensive procedures, in
comparison with hospitalization. However, the results from this
review confirmed that there is a need for further randomized
clinical trials (RCTs) to ensure greater understanding of both
precision and care during the prenatal period.

The Diabetes Research Centre of the Perinatal Hospital
of Botucatu Medical School, Universidade Estadual Paulista
(Unesp), Brazil, is already conducting an RCT to analyze the
effects of ambulatory management versus hospitalization on the

maternal and perinatal outcomes of pregnancies complicated by

This review, based on studies with high or moderate risk of
bias, showed that there was no statistically significant difference
between ambulatory management and hospital care with regard
to reduction of mortality rates among GDM cases. This system-
atic review also suggested that there is a need for future random-
ized controlled trials comparing ambulatory management ver-
sus hospital care for pregnant women with diabetes. It would be
extremely helpful if outcome measurements such as hospitaliza-
tion during pregnancy, length of stay for delivery, acute care visits
and hospital stays after delivery due to maternal outcomes were
to be standardized. Additionally, in terms of infant outcomes,
measurements such as mortality, prematurity, birth weight and
hospitalization should be gathered. It would also be helpful if
outcome data were gathered for subgroup analysis, including on

mortality and comorbidities.

REFERENCES
1. American Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care. 2011;34 Suppl 1:562-9.

336 Sao Paulo Med J.2013; 131(5):331-7



Effect of ambulatory versus hospital treatment for gestational diabetes or hyperglycemia on infant mortality rates: a systematic review | ORIGINAL ARTICLE

HAPO Study Cooperative Research Group, Metzger BE, Lowe LP, et al.
Hyperglycemia and adverse pregnancy outcomes. N Engl J Med.
2008;358(19):1991-2002.

Rudge MV, Peracoli JC, Berezowski AT, Calderon IM, Brasil MA. The oral
glucose tolerance test is a poor predictor of hyperglycemia during
pregnancy. Braz J Med Biol Res. 1990,23(11):1079-89.

Rudge MVC, Calderon IMP, Ramos MD, et al. Hiperglicemia materna
diaria diagnosticada pelo perfil glicémico: um problema de satde
publica materno e perinatal [Maternal daily hyperglycemia diagnosed
by glycemic profile: a maternal and perinatal public health problem].
Rev Bras Ginecol Obstet. 2005:27(11):691-7.

Crowther CA, Hiller JE, Moss JR, et al. Effect of treatment of
gestational diabetes mellitus on pregnancy outcomes. N Engl J Med.
2005;352(24):2477-86.

Landon MB, Spong CY, Thom E, et al. A multicenter, randomized
trial of treatment for mild gestational diabetes. N Engl J Med.
2009;361(14):1339-48.

Cunningham FG, MacDonald PC, Gant NF, et al. Diabetes. In:
Cunningham FG, MacDonald PC, Gant NF, et al. editors. Williams
Obstetrics. 20™ ed. Norwalk, CT: Appleton & Lange; 1997. p. 1203-21.
Essex NL, Pyke DA, Watkins PJ, Brudenell JM, Gamsu HR. Diabetic
pregnancy. Br Med J. 1973;4(5884):89-93.

Roversi GD, Canussio V, Gargiulo M, Candiani GB. The intensive care
of perinatal risk in pregnant diabetics (136 cases): A new therapeutic
scheme for the best control of maternal disease. J Perinat Med.
1973;1(2):114-24.

Cousins L. 10 The California Diabetes and Pregnancy Program: a
statewide collaborative programme for the pre-conception and
prenatal care of diabetic women. Bailliere’s Clinical Obstetrics
and Gynaecology. 1991;5(2):443-59. Available from: http://www.
sciencedirect.com/science/article/pii/S0950355205801063.
Accessed in 2013 (Jun 12).

. Langer O. Management of gestational diabetes. Clin Obstet Gynecol.

2000;43(1):106-15.

Schneider JM, Curet LB, Olson RW, Shay G. Ambulatory care of the
pregnant diabetic. Obstet Gynecol. 1980;56(2):144-9.

Cavassini AC, Lima SA, Calderon IM, Rudge MV. Cost-benefit of
hospitalization compared with outpatient care for pregnant
women with pregestational and gestational diabetes or with mild
hyperglycemia, in Brazil. Sao Paulo Med J. 2012;130(1):17-26.
Cavassini ACM, Lima SAM, Calderon IMP, Rudge MVC. Custo da
assisténciade gestantes e parturientes diabéticas e com hiperglicemia
leve [Care cost for pregnant and parturient women with diabetes
and mild hyperglycemia]. Rev Saude Publica. 2012;46(2):334-43.
Lefebvre C, Manheimer E, Glanville J. Chapter 6: Searching for studies.
In: Higgins JPT, Green S, editors. Cochrane Handbook for Systematic
Reviews of Interventions Version 5.0.0. The Cochrane Collaboration;
2008. Available from: http://hiv.cochrane.org/sites/hiv.cochrane.org/
files/uploads/Ch06_Searching.pdf. Accessed in 2013 (Jun 12).

16. Schunemann HJ, Oxman AD, Vist GE, et al. Chapter 12: Interpreting
results and drawing conclusions. In: Higgins JPT, Green S, editors.
Cochrane Handbook for Systematic Reviews of Interventions
Version 5.0.0. The Cochrane Collaboration; 2008. Available from:
http://hiv.cochrane.org/sites/hiv.cochrane.org/files/uploads/Ch12_
Interpreting.pdf. Accessed in 2013 (Jun 11).

17. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred
Reportingltemsfor Systematic Reviews and Meta-Analyses: The PRISMA
Statement. Plos Medicine. 2009,6(7):21000097. Available from: http://
www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.
pmed.1000097 . Accessed in 2013 (Jun 27).

18. Brooten D, Youngblut JM, Brown L, et al. A randomized trial of
nurse specialist home care for women with high-risk pregnancies:
outcomes and costs. Am J Manag Care. 2001;7(8):793-803.

19. Stubbs SM, Brudenell JM, Pyke DA, et al Management of the pregnant
diabetic: home or hospital, with or without glucose meters? Lancet.
1980;1(8178):1122-4.

20. Nachum Z, Ben-Shlomo |, Weiner E, Ben-Ami M, Shalev E. Diabetes
in pregnancy: efficacy and cost of hospitalization as compared with
ambulatory management-a prospective controlled study. Isr Med
Assoc J. 2001:3(12):915-9.

21. Seelbach-Gobel B, Bussen S, Rehn M. Surveillance of pregnant

and

diabetics--comparison  between

management. Arch Gynecol Obstet. 1995;256(2):89-97.

outpatient inpatient

22. Smits MW, Paulk TH, Kee CC. Assessing the impact of an outpatient
education program for patients with gestational diabetes. Diabetes
Educ. 1995;21(2):129-34.

Sources of funding: National Council for Scientific and Technological
Development (CNPq) - Proc. No. 559691/2009-2

Conflict of interest: None

Date of first submission: July 7, 2012
Last received: June 21,2013

Accepted: June 27,2013

Address for correspondence:
Silvana Andréa Molina Lima
Distrito de Rubido Junior, s/ne
Botucatu — Sao Paulo (SP) — Brasil
Tel. (+ 55 14) 3811-6227

E-mail: smolina@fmb.unesp.br

Sao Paulo Med J. 2013; 131(5):331-7

337



