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Gestational diabetes mellitus

Introduction:



Diabetes is a major public health problem around the

world .Characterized by a number of cases in continuous
increase in the last decades.GDM is detected through the
screening of pregnant women for clinical risk factors and,
among at-risk women, testing for abnormal glucose tolerance
that is usually, but not invariably, mild and asymptomatic. GDM
appears to result from the same broad spectrum of physiological
and genetic abnormalities that characterize diabetes outside of
pregnancy. Indeed, women with GDM are at high risk for
having or developing diabetes when they are not pregnant. Thus,
GDM provides a unique opportunity to study the early
pathogenesis of diabetes and to develop interventions to prevent
the disease,Gestational diabetes mellitus (GDM) is defined as
any degree of glucose intolerance with onset or first recognition
during pregnancy , This definition will applies irrespective of
the form of treatment or whether the diabetes persists after the
pregnancy. It is the most common medical complication and
metabolic disorder of pregnancy ,other defined as glucose
intolerance of various degrees that is first detected during
pregnancy

Historical perspective:

As early as in the 1940s, it was first time recognized that
women who developed diabetes years after pregnancy had
experienced abnormally high fetal and neonatal mortality By in
next 10 years in 1950s the term “gestational diabetes™ was
applied to what was describe to be a transient condition that
affected fetal outcomes adversely, then abated after delivery . In
the 1960s,

John B. O’Sullivan A Pioneer in the Study of Gestational Diabetes
found that the degree of glucose intolerance during pregnancy
was related to the risk of developing diabetes after pregnancy.



He made criteria for the interpretation of oral glucose tolerance
tests (OGTTs) during pregnancy that were fundamentally
statistical, establishing . In the 1980s those cut-off points were
adapted to methods for measuring glucose and apprecognition
during pregnancy .

Pathophysiology of GDM:

Pregnancy is a diabetogenic state characterised by insulin
increase and insulin resistance. This progressive change in the
maternal metabolism is due to the body’s effort to provide
adequate nutrition for the growing baby. In the early stages of
pregnancy maternal hormones promote the release of insulin
coupled with increased peripheral utilisation with the end result
of a lower maternal blood sugar . As pregnancy progresses, the
levels of a host of hormones such as cortisol and oestrogen
increase and this leads to insulin resistance. The peak effect of
these hormones is seen in the 26th to the 33rd week of gestation.
Cortisol for example has a very strong diabetogenic effect . This
peak hormonal effect forms the basis for screening in the 24th to
28th weeks of gestation.

And also suggested that Gestational diabetes is a result

of increased insulin resistance secondary to elevated levels

of human placental lactogen during the third trimester of
pregnancy ,{ hPL (a type of placental somatomammotropin)
production ceases after delivery resulting in resolution of
GDM} , This Will Results in pancreatic B-cell hyperplasia,
increased insulin resistance

Clinical features :
1 -Maternal symptom



Most patients with GDM may not have any symptoms Of GDM
like Features polyuria and

And even lethargy more associated with diabetes may be
related to the pregnancy not to GMD

Maternal morbidity may be in the form of increased risk of
preeclampsia, polyhydramnios and increased incidence of
Caesarean Section.

some of them May present with edema and there is signs
called warning signs{polyhydramnios or large-for-gestational
age infants} When symptoms do occur, they can include
difficulty breathing, premature contractions

And some Women with GDM are at I ncreased risk of
developing diabetes mellitus in later life.

Risk Factors:

Screening for GDM should be performed between the 24th and
28th weeks of gestation Patients may be categorised into risk
category based on the features

Risk categories for Gestational Diabetes Mellitus (GDM)

High Risk
(One or more of the following) marked obesity diabetes in a

first-degree relative history of glucose intolerance previous
infant with macrosomia current glycosuria

The above category of patients should be subjected to screening
as soon as possible after the initial visit and if negative repeat at
24-28 weeks

Low risk patients
Young age < 25 years old
Low risk race
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Normal weight gain
No history of macrosomia
Average risk patients

Do not fit into either of the above categories and should have
routine screening at 24—28 weeks of gestation

Method of Screening for GDM

Second trimester (at 2428 weeks)
Recommended in all pregnancies
Early screening (prior to 24 weeks) is recommended in women
with risk factors for gestational diabetes

high-risk patients

a fasting plasma glucose level of more than 7.0 mmol/l or a
random glucose level of 11.1 mmol/l meets the American
Diabetes Association (ADA) criteria for the diagnosis
of diabetes mellitus

. The test should be repeated and if still within the criteria stated
above, the diagnosis of diabetes is confirmed and there is no
need to perform any further screening tests.

In patients who do not meet the above criteria

the screening test should consist of a 50 g oral glucose load
(Glucose challenge test or GCT) followed by a plasma sugar
level estimated 1 hour later. A level of more than 7.8 mmol/l
indicates the need for a full diagnostic 100 g 3 hour oral glucose
tolerance test (OGTT) \ or further evaluation with the 75 g
OGTT. The 7.8 mmol/l cut off will detect approximately 80% of
women with GDM

Should one choose to use the 50g GCT, the test should be
administered without regard to time of day or of last meal
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although this test is more sensitive when patients are fasted prior
to the test.

In clinical practice, most patients who are at high risk of GDM
are subjected to the 75g Oral Glucose Tolerance Test (OGTT) as
this will clinch the diagnosis and save the patient from
undergoing two procedures.

The diagnosis of GDM with a 100-g oral glucose load

Time of Measurement mg/dl mmol/l

After overnight fast 95 53
Post glucose ingestion

60 minutes 180 10.0
120 minutes 155 8.6
180 minutes 140 7.8
Management:

can be divided into 4 main aspects, which include:



1 Monitoring

A Maternal

-Maternal metabolic

encouraged and daily selfmonitoring of blood glucose (SMBG)
intermittent glucose checks during the follow up visit
Glucometers easy to use

Post meal and premeal recommdent to use

plasma sugar level of not more than 5.3 mmol/l while
postprandial levels at 1 hour and 2 hours should be below 7.8
and 6.7 mmol/l

Foetal Monitoring

Reduce risk hyperglycaemia for mothers because

increased risk of intrauterine death in mothers with severe
hyperglycaemia. The presence of fasting hyperglycaemia of
more than 5.8 mmol/l may be associated with an increase risk of
intrauterine foetal death during the last 4-8 weeks of

pregnancy .

Maternal monitoring of foetal movement, cardiotocography and
ultrasonography are recommended methods of foetal
monitoring. All carrying mother should perform foetal
movement counting after 28 weeks of gestation to know activty
of Foetal .

2 Non-pharmacological intervention



Doctore try to education explain the condition and curenncy
situation and it is an important part of the management of
diabetes.

Women should be counselled regularly . They should also be
aware of the implications of poor glycaemic control to the
foetus.

Nutritional counselling is of the utmost importance in patients
with GDM. The aim is to provide adequate calories for maternal
needs, foetal growth and adequate weight gain while avoiding
hyperglycaemia and ketosis

Exercise in patients with GDM it is hlep alot of carrying
annnd help to reduce stress wthout overload it ,excessive
Exercise lead to trigger premature labour

studies concludes that a pregnant woman can exercise up to 3
times per week for up to approximately 40 minutes with no
harm to either herself or the foetus .

3 Pharmacological Intervention

Insulin if glycemic control is insufficient to maintain
euglycaemia,Human insulin should be the insulin of
choice ,Insulin treatment in GDM 1s NPH in the morning
and :lispro after dinner and

Oral Hypoglycaemic agents (OHAs)

Metformin and glyburide in patients who are unwilling or unable
to use insulin ,The goal of obstetric management is to detect
foetal compromise and at the same time deciding on the optimal
time and route for delivery

4. Obstetric Management

The aim of obstetric management is to detect foetal
compromise and at the same time deciding on the optimal time
and route for best way delivery and the factors mustbe
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considering in account Factors as : {size of the baby as the risk
of birth trauma and shoulder dystocia increases when the birth
weight of the infant exceeds 4000 g. “},This will help the to
make corect decide on whether to proceed with vaginal delivery
or Caesarean Section.

Complications:

Maternal
Gestational hypertension
Preeclampsia, eclampsia, and HELLP syndrome
Urinary tract infection
Fetal
Diabetic fetopathy
Macrosomia
Polycythemia
Neonatal hypoglycemia
Electrolyte imbalances (hypocalcemia, hypomagnesemia)
Respiratory distress
Hypertrophic cardiomyopathy
.Shoulder dystocia

Prognosis:

In most cases, gestational diabetes resolves after pregnancy.
Increased risk of gestational diabetes recurring in

subsequent pregnancies (~ 50%)

Increased risk of developing T2DM (up to 50% over 10 years)
— screen for DM 6-12 weeks postpartum (75 g 2-

hour GTT); repeat every 3 years

Conclusion:
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GDM is the most common medical and metabolic complication
seen in pregnancy. Women who are at high risk of developing
GDM should be appropriately screened to reduce maternal and
foetal morbidity. The method of screening and diagnosis of
GDM has been outlined.

The management of GDM should be based on a team approach
involving the diabetologist, obstetrician, dietician and
paediatrician with the invaluable support of a diabetic nurse
educator.Patients with GDM are at risk of developing type 2
diabetes in the future and should be monitored regularly.
Similarly the offspring of diabetic pregnancies are at risk of
developing obesity, IGT and diabetes and should also be
periodically followed up.

References:



1.Chiefari E, Arcidiacono B, Foti D, Brunetti A. Gestational
diabetes mellitus: an updated overview. J Endocrinol

Invest .2017; 40(9): p.899-909. doi: 10.1007/s40618-016-0607-
5.] Open in Read by QxMD

1. Metzger BE, Coustan DR. Organising Committee. Summary
and recommendations of the Fourth International Workshop

Conference on Gestational Diabetes. Diabetes
Care. 1998;(Suppl 2):B161-167. [PubMed] [Google Scholar]

2. Carr DB, Gabbe S. Gestational Diabetes: Detection,
Management and implications. Clinical Diabetes. 1998;16(1):4—
11. [Google Scholar]

3. Langer O, Rodriguez DA, Xenakis EM, McFarland MB,
Berkus MD, et al. Intensified versus conventional management
of gestational diabetes. Am J Obstet Gynecol. 1994;170:1036—
47. [PubMed] [Google Scholar]

4. American Diabetes Association. Gestational
Diabetes. Diabetes Care. 2000;23:S77-79. [PubMed] [Google
Scholar]

5. Kuhl C, Holst JJ. Plasma glucagons and insulin : glucagon
ratio in gestational diabetes. Diabetes. 1976;25:16—
23. [PubMed] [Google Scholar]

6. Kjos SL, Buchanan TA. Gestational Diabetes. N Engl J
Med. 2000;341:1749—-1756. [PubMed] [Google Scholar]

7. King H. The Epidemiology of Glucose Intolerance and
Gestational Diabetes in women of Child bearing age. Diabetes
Care. 1998;21(S2):B9—13. [PubMed] [Google Scholar]

8. Expert Committee on the diagnosis and Classification of
Diabetes Mellitus: Report of the Expert Committee on the
diagnosis and Classification of Diabetes Mellitus. Diabetes
Care. 1997;20:1183—-1197. [PubMed] [Google Scholar]



http://dx.doi.org/10.1007/s40618-016-0607-5
http://dx.doi.org/10.1007/s40618-016-0607-5
https://read.qxmd.com/doi/10.1007/s40618-016-0607-5
https://www.ncbi.nlm.nih.gov/pubmed/9704245
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Organising+Committee.+Summary+and+recommendations+of+the+Fourth+International+Workshop+Conference+on+Gestational+Diabetes&author=BE+Metzger&author=DR+Coustan&issue=Suppl+2&publication_year=1998&pages=B161-167&pmid=9704245&
https://scholar.google.com/scholar_lookup?journal=Clinical+Diabetes&title=Gestational+Diabetes:+Detection,+Management+and+implications&author=DB+Carr&author=S+Gabbe&volume=16&issue=1&publication_year=1998&pages=4-11&
https://www.ncbi.nlm.nih.gov/pubmed/8166187
https://scholar.google.com/scholar_lookup?journal=Am+J+Obstet+Gynecol&title=Intensified+versus+conventional+management+of+gestational+diabetes&author=O+Langer&author=DA+Rodriguez&author=EM+Xenakis&author=MB+McFarland&author=MD+Berkus&volume=170&publication_year=1994&pages=1036-47&pmid=8166187&
https://www.ncbi.nlm.nih.gov/pubmed/12017686
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=American+Diabetes+Association.+Gestational+Diabetes&volume=23&publication_year=2000&pages=S77-79&pmid=12017686&
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=American+Diabetes+Association.+Gestational+Diabetes&volume=23&publication_year=2000&pages=S77-79&pmid=12017686&
https://www.ncbi.nlm.nih.gov/pubmed/1245265
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Plasma+glucagons+and+insulin+:+glucagon+ratio+in+gestational+diabetes&author=C+Kuhl&author=JJ+Holst&volume=25&publication_year=1976&pages=16-23&pmid=1245265&
https://www.ncbi.nlm.nih.gov/pubmed/10580075
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Gestational+Diabetes&author=SL+Kjos&author=TA+Buchanan&volume=341&publication_year=2000&pages=1749-1756&pmid=10580075&
https://www.ncbi.nlm.nih.gov/pubmed/9704221
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=The+Epidemiology+of+Glucose+Intolerance+and+Gestational+Diabetes+in+women+of+Child+bearing+age&author=H+King&volume=21&issue=S2&publication_year=1998&pages=B9-13&pmid=9704221&
https://www.ncbi.nlm.nih.gov/pubmed/9203460
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Expert+Committee+on+the+diagnosis+and+Classification+of+Diabetes+Mellitus:+Report+of+the+Expert+Committee+on+the+diagnosis+and+Classification+of+Diabetes+Mellitus&volume=20&publication_year=1997&pages=1183-1197&pmid=9203460&

9. American Diabetes Association. Gestational
Diabetes. Diabetes Care. 1999;22:S74-78. [Google Scholar]

10. O’Sullivan JB, Mahan CM. Criteria for the oral glucose
tolerance test in pregnancy. Diabetes. 1964;13:278—
85. [PubMed] [Google Scholar]

11. Albertt KGMM, Zimmet PZ, for the WHO consultation
group The definition, diagnosis and classification of Diabetes
Mellitus and its complications. I. Diagnosis and Classification of
Diabetes Mellitus: provisional report of a WHO

consultation. Diabet Med. 1998;15:539-553. [PubMed] [Google
Scholar]

12. Coustan DR, Carpenter MW. The diagnosis of Gestational
Diabetes. Diabetes Care. 1998;21(Suppl 2):B5—
8. [PubMed] [Google Scholar]

13. Sermer M, Naylor D, Gare DJ, et al. For the Toronto Tri-
Hospital Gestational Diabetes investigators: Impact of
increasing carbohydrate intolerance on maternal-fetal outcomes
in 3,637 without GDM. Am J Obstet Gynecol. 1995;173:146—
156. [PubMed] [Google Scholar]

14. Coustan DR, Carpenter MW, O’Sullivan, et al. Gestational
Diabetes mellitus: predictors for subsequent disordered glucose
metabolism. Am J Obstet Gynecol. 1993;168:1139—

45. [PubMed] [Google Scholar]

15. Landon MB. Diabetes Mellitus and other endocrine diseases.
In: Gabbe SG, Miebyl JR, Simpson JL, editors. Obstetrics

Normal and problem pregnancies. 3rd edition. New Y ork:
Churchchill Livingstone; 1996. [Google Scholar]

16. Silverman Bl, Rizzo TA, Green OC. Long term prospective
evaluation of offspring of diabetic

mothers. Diabetes. 1991;40(Suppl 2):121-5. [PubMed] [Google
Scholar]

17. Silverman BI, Metzger BE, Cho NH, et al. Impaired glucose
tolerance in adolescent offspring of diabetic mothers. Diabetes
Care. 1995;18:611-17. [PubMed] [Google Scholar]



https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Gestational+Diabetes&volume=22&publication_year=1999&pages=S74-78&
https://www.ncbi.nlm.nih.gov/pubmed/14166677
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Criteria+for+the+oral+glucose+tolerance+test+in+pregnancy&author=JB+O%E2%80%99Sullivan&author=CM+Mahan&volume=13&publication_year=1964&pages=278-85&pmid=14166677&
https://www.ncbi.nlm.nih.gov/pubmed/9686693
https://scholar.google.com/scholar_lookup?journal=Diabet+Med&title=The+definition,+diagnosis+and+classification+of+Diabetes+Mellitus+and+its+complications.+I.+Diagnosis+and+Classification+of+Diabetes+Mellitus:+provisional+report+of+a+WHO+consultation&author=KGMM+Alberti&author=PZ+Zimmet&volume=15&publication_year=1998&pages=539-553&pmid=9686693&
https://scholar.google.com/scholar_lookup?journal=Diabet+Med&title=The+definition,+diagnosis+and+classification+of+Diabetes+Mellitus+and+its+complications.+I.+Diagnosis+and+Classification+of+Diabetes+Mellitus:+provisional+report+of+a+WHO+consultation&author=KGMM+Alberti&author=PZ+Zimmet&volume=15&publication_year=1998&pages=539-553&pmid=9686693&
https://www.ncbi.nlm.nih.gov/pubmed/9704220
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=The+diagnosis+of+Gestational+Diabetes&author=DR+Coustan&author=MW+Carpenter&volume=21&issue=Suppl+2&publication_year=1998&pages=B5-8&pmid=9704220&
https://www.ncbi.nlm.nih.gov/pubmed/7631672
https://scholar.google.com/scholar_lookup?journal=Am+J+Obstet+Gynecol&title=For+the+Toronto+Tri-Hospital+Gestational+Diabetes+investigators:+Impact+of+increasing+carbohydrate+intolerance+on+maternal-fetal+outcomes+in+3,637+without+GDM&author=M+Sermer&author=D+Naylor&author=DJ+Gare&volume=173&publication_year=1995&pages=146-156&pmid=7631672&
https://www.ncbi.nlm.nih.gov/pubmed/8475959
https://scholar.google.com/scholar_lookup?journal=Am+J+Obstet+Gynecol&title=Gestational+Diabetes+mellitus:+predictors+for+subsequent+disordered+glucose+metabolism&author=DR+Coustan&author=MW+Carpenter&author=+O%E2%80%99Sullivan&volume=168&publication_year=1993&pages=1139-45&pmid=8475959&
https://scholar.google.com/scholar_lookup?title=Obstetrics+Normal+and+problem+pregnancies&author=MB+Landon&publication_year=1996&
https://www.ncbi.nlm.nih.gov/pubmed/1748240
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Long+term+prospective+evaluation+of+offspring+of+diabetic+mothers&author=Bl+Silverman&author=TA+Rizzo&author=OC+Green&volume=40&issue=Suppl+2&publication_year=1991&pages=121-5&pmid=1748240&
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Long+term+prospective+evaluation+of+offspring+of+diabetic+mothers&author=Bl+Silverman&author=TA+Rizzo&author=OC+Green&volume=40&issue=Suppl+2&publication_year=1991&pages=121-5&pmid=1748240&
https://www.ncbi.nlm.nih.gov/pubmed/8585997
https://scholar.google.com/scholar_lookup?journal=Diabetes+Care&title=Impaired+glucose+tolerance+in+adolescent+offspring+of+diabetic+mothers&author=Bl+Silverman&author=BE+Metzger&author=NH+Cho&volume=18&publication_year=1995&pages=611-17&pmid=8585997&

18. Jovanovic-Peterson L, editor. Alexandria, VA: American
Diabetes Association; Medical Management of Diabetes
Complicated by pregnancy. [Google Scholar]

19. Clapp JF, Dickstein S. Endurance exercise and pregnancy
outcome. Med Sci Sports Exerc. 1984;16:556—
62. [PubMed] [Google Scholar]

20. Erkkola R. The physical work capacity of the expectant
mother and its effect on pregnancy, labor and the newborn. Int J
Obstet Gynaecol. 1976;14:153-9. [PubMed] [Google Scholar]

21. Lokey EA, Tran ZV, et al. Effect of physical exercise on
pregnancy outcomes: a meta-analytic review. Med Sci Sports
Exerc. 1991;23:1234. [PubMed] [Google Scholar]

22. Bung P, Artal R, Khodiguin N, et al. Exercise in Gestational
Diabetes: An Optional therapeutic
approach. Diabetes. 1991;S2:182. [PubMed] [Google Scholar]

23. Washington DC: ACOG; 1994. American College of
Obstetricians and Gynecologists: Diabetes and Pregnancy.
ACOG technical Bulletin #200. [Google Scholar]

24. Langer O, Conway CL, Berkus MD, Xenakis EM-J,
Gonzales O. A Comparison of Glyburide and Insulin in Women
with Gestational Diabetes Mellitus. N Engl J

Med. 2000;343:1134—-1138. [PubMed] [Google Scholar]

25. Aldrich CJ, Moran PA, Gillmer MDG. J Obstet
Gynecol. 1999;19:575-579. [PubMed] [Google Scholar]

26. Bevier WC, Jovanovic-Peterson L, Peterson CM. Pancreatic
Diagnosis, Management, and outcome of Gestational

diabetes. Endocrinol Metab Clinics North

America. 1995;24(1):103—138. [PubMed] [Google Scholar]

Adapted from Kjos et al, 1999 (6).

27. 2. ACOG Practice Bulletin No. 201. ACOG Practice
Bulletin No. 201. Obstetrics & Gynecology .2018; 132(6):


https://scholar.google.com/scholar?q=Medical+Management+of+Diabetes+Complicated+by+pregnancy+Jovanovic-Peterson+L+Alexandria,+VA+American+Diabetes+Association+
https://www.ncbi.nlm.nih.gov/pubmed/6513772
https://scholar.google.com/scholar_lookup?journal=Med+Sci+Sports+Exerc&title=Endurance+exercise+and+pregnancy+outcome&author=JF+Clapp&author=S+Dickstein&volume=16&publication_year=1984&pages=556-62&pmid=6513772&
https://www.ncbi.nlm.nih.gov/pubmed/10206
https://scholar.google.com/scholar_lookup?journal=Int+J+Obstet+Gynaecol&title=The+physical+work+capacity+of+the+expectant+mother+and+its+effect+on+pregnancy,+labor+and+the+newborn&author=R+Erkkola&volume=14&publication_year=1976&pages=153-9&
https://www.ncbi.nlm.nih.gov/pubmed/1837326
https://scholar.google.com/scholar_lookup?journal=Med+Sci+Sports+Exerc&title=Effect+of+physical+exercise+on+pregnancy+outcomes:+a+meta-analytic+review&author=EA+Lokey&author=ZV+Tran&volume=23&publication_year=1991&pages=1234&pmid=1837326&
https://www.ncbi.nlm.nih.gov/pubmed/1748256
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Exercise+in+Gestational+Diabetes:+An+Optional+therapeutic+approach&author=P+Bung&author=R+Artal&author=N+Khodiguin&volume=S2&publication_year=1991&pages=182&pmid=1748256&
https://scholar.google.com/scholar?q=American+College+of+Obstetricians+and+Gynecologists:+Diabetes+and+Pregnancy+ACOG+technical+Bulletin+#200+Washington+DC+ACOG+1994+
https://www.ncbi.nlm.nih.gov/pubmed/11036118
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=A+Comparison+of+Glyburide+and+Insulin+in+Women+with+Gestational+Diabetes+Mellitus&author=O+Langer&author=CL+Conway&author=MD+Berkus&author=EM-J+Xenakis&author=O+Gonzales&volume=343&publication_year=2000&pages=1134-1138&pmid=11036118&
https://www.ncbi.nlm.nih.gov/pubmed/15512404
https://scholar.google.com/scholar_lookup?journal=J+Obstet+Gynecol&author=CJ+Aldrich&author=PA+Moran&author=MDG+Gillmer&volume=19&publication_year=1999&pages=575-579&pmid=15512404&
https://www.ncbi.nlm.nih.gov/pubmed/7781621
https://scholar.google.com/scholar_lookup?journal=Endocrinol+Metab+Clinics+North+America&title=Pancreatic+Diagnosis,+Management,+and+outcome+of+Gestational+diabetes&author=WC+Bevier&author=L+Jovanovic-Peterson&author=CM+Peterson&volume=24&issue=1&publication_year=1995&pages=103-138&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3406210/#b6-mjms-7-1-004

p.e228-e248. doi: 10.1097/a0g.0000000000002960.| Open in
Read by QxMD

28. Donovan PJ, McIntyre HD (October 2010). "Drugs for
gestational diabetes". Australian Prescriber. 33 (5): 141-144.
doi:10.18773/austprescr.2010.066. John B. O’Sullivan: A

Pioneer in the Study of Gestational Diabetes | Diabetes Care
(diabetesjournals.org)

29Weng, J, et al. Screening for MODY mutations, GAD
antibodies, and type 1 diabetes—associated HLA genotypes
in women with gestational diabetes mellitus. Diabetes
Care. 2002. 25:68-71.

View this article via: PubMed CrossRef Google
Scholar

30Mauricio, D, et al. Islet cell antibodies identify a
subset of gestational diabetic women with higher risk of
developing diabetes shortly after pregnancy. Diabetes
Nutr. Metab. 1992. 5:237-241.

40. Catalano, PM, Tyzbir, ED, Sims, EAH. Incidence
and significance of islet cell antibodies in women with
previous gestational diabetes. Diabetes

Care. 1990. 13:478-482.

View this article via: PubMed CrossRef Google

Scholar

1.
41 . Fajans, SS, Bell, GI, Polonsky, KS. Molecular
mechanisms and clinical patho-physiology of maturity-
onset diabetes of the young. N. Engl. J.

Med. 2001. 345:971-980.

View this article via: PubMed CrossRef Google
Scholar


http://dx.doi.org/10.1097/aog.0000000000002960
https://read.qxmd.com/doi/10.1097/aog.0000000000002960
https://read.qxmd.com/doi/10.1097/aog.0000000000002960
http://www.ncbi.nlm.nih.gov/pubmed/11772903
https://doi.org/10.2337/diacare.25.1.68
https://www.jci.org/references/scholar/23970/B29
https://www.jci.org/references/scholar/23970/B29
http://www.ncbi.nlm.nih.gov/pubmed/2190774
https://doi.org/10.2337/diacare.13.5.478
https://www.jci.org/references/scholar/23970/B31
https://www.jci.org/references/scholar/23970/B31
http://www.ncbi.nlm.nih.gov/pubmed/11575290
https://doi.org/10.1056/NEJMra002168
https://www.jci.org/references/scholar/23970/B32
https://www.jci.org/references/scholar/23970/B32

42Kousta, E, et al. Glucokinase mutations in a
phenotypically selected multiethnic group of women
with a history of gestational diabetes. Diabet.

Med. 2001. 18:683-684.

View this article via: PubMed CrossRef Google
Scholar

43Fllard, S, et al. A high prevalence of glucokinase
mutations in gestational diabetic subjects selected by
clinical criteria. Diabetologia. 2000. 43:250-253.
View this article via: PubMed CrossRef Google
Scholar

44 .Saker, PJ, et al. High prevalence of a missense
mutation of the glucokinase gene in gestational diabetic
patients due to a founder-effect in a local

population. Diabetologia. 1996. 39:1325-1328.

View this article via: PubMed CrossRef Google
Scholar

45Chen, Y, Liao, WX, Roy, AC, Loganath, A, Ng, SC.
Mitochondrial gene mutations in gestational diabetes
mellitus. Diabetes Res. Clin. Pract. 2000. 48:29-35.
View this article via: PubMed CrossRef Google
Scholar

46 ,Ward, WK, et al. Insulin resistance and impaired
insulin secretion in subjects with a history of gestational
diabetes mellitus. Diabetes. 1985. 34:861-869.


http://www.ncbi.nlm.nih.gov/pubmed/11553210
https://doi.org/10.1046/j.1464-5491.2001.00530.x
https://www.jci.org/references/scholar/23970/B33
https://www.jci.org/references/scholar/23970/B33
http://www.ncbi.nlm.nih.gov/pubmed/10753050
https://doi.org/10.1007/s001250050038
https://www.jci.org/references/scholar/23970/B34
https://www.jci.org/references/scholar/23970/B34
http://www.ncbi.nlm.nih.gov/pubmed/8932999
https://doi.org/10.1007/s001250050577
https://www.jci.org/references/scholar/23970/B35
https://www.jci.org/references/scholar/23970/B35
http://www.ncbi.nlm.nih.gov/pubmed/10704697
https://doi.org/10.1016/S0168-8227(99)00138-2
https://www.jci.org/references/scholar/23970/B36
https://www.jci.org/references/scholar/23970/B36

View this article via: PubMed CrossRef Google
Scholar

46 . Ward, WK, Johnston, CLW, Beard, JC, Benedetti,
TJ, Porte (Jr), D. Abnormalities of islet B cell function,
insulin action and fat distribution in women with a

history of gestational diabetes: relation to obesity. J.
Clin. Endocrinol. Metab. 1985. 61:1039-1045.

View this article via: PubMed Google Scholar

47 . Catalano, PM, et al. Subclinical abnormalities of
glucose metabolism in subjects with previous gestational
diabetes. Am. J. Obstet. Gynecol. 1986. 155:1255-1263.

View this article via: PubMed Google Scholar

2.

48 . Damm, P, Vestergaard, H, Kuhl, C, Pedersen, O.
Impaired insulin-stimulated nonoxidative glucose
metabolism in glucose-tolerant women with previous
gestational diabetes. Am. J. Obstet.

Gynecol. 1996. 174:722-729.

View this article via: PubMed CrossRef Google
Scholar

49 .Kautzky-Willer, A, et al. Increased plasma leptin in
gestational diabetes. Diabetologia. 2001. 44:164-172.

View this article via: PubMed CrossRef Google
Scholar


http://www.ncbi.nlm.nih.gov/pubmed/3896896
https://doi.org/10.2337/diabetes.34.9.861
https://www.jci.org/references/scholar/23970/B37
https://www.jci.org/references/scholar/23970/B37
http://www.ncbi.nlm.nih.gov/pubmed/3902865
https://www.jci.org/references/scholar/23970/B38
http://www.ncbi.nlm.nih.gov/pubmed/3538877
https://www.jci.org/references/scholar/23970/B39
http://www.ncbi.nlm.nih.gov/pubmed/8623813
https://doi.org/10.1016/S0002-9378(96)70456-8
https://www.jci.org/references/scholar/23970/B40
https://www.jci.org/references/scholar/23970/B40
http://www.ncbi.nlm.nih.gov/pubmed/11270672
https://doi.org/10.1007/s001250051595
https://www.jci.org/references/scholar/23970/B41
https://www.jci.org/references/scholar/23970/B41

50 .Winkler, G, et al. Tumor necrosis factor system and
insulin resistance in gestational diabetes. Diabetes Res.

Clin. Pract. 2002. 56:93-99.

View this article via: PubMed CrossRef Google

Scholar

51 .Retnakaran, R, et al. C-reactive protein and
gestational diabetes: the central role of maternal

obesity. J. Clin. Endocrinol. Metab. 2003. 88:3507-3512.
View this article via: PubMed CrossRef Google
Scholar

52 .Retnakaran, R, et al. Reduced adiponectin
concentration in women with gestational diabetes: a
potential factor in progression to type 2

diabetes. Diabetes Care. 2004. 27:799-800.
View this article via: PubMed CrossRef Google
Scholar

53. Williams, MA, et al. Plasma adiponectin
concentrations in early pregnancy and subsequent risk

of gestational diabetes mellitus. J. Clin. Endocrinol.
Metab. 2004. 89:2306-2311.

View this article via: PubMed CrossRef Google
Scholar

54 .Tiikkainen, M, et al. Liver-fat accumulation and
insulin resistance in obese women with previous

gestational diabetes. Obes. Res. 2002. 10:859-867.


http://www.ncbi.nlm.nih.gov/pubmed/11891016
https://doi.org/10.1016/S0168-8227(01)00355-2
https://www.jci.org/references/scholar/23970/B42
https://www.jci.org/references/scholar/23970/B42
http://www.ncbi.nlm.nih.gov/pubmed/12915627
https://doi.org/10.1210/jc.2003-030186
https://www.jci.org/references/scholar/23970/B43
https://www.jci.org/references/scholar/23970/B43
http://www.ncbi.nlm.nih.gov/pubmed/14988306
https://doi.org/10.2337/diacare.27.3.799
https://www.jci.org/references/scholar/23970/B44
https://www.jci.org/references/scholar/23970/B44
http://www.ncbi.nlm.nih.gov/pubmed/15126557
https://doi.org/10.1210/jc.2003-031201
https://www.jci.org/references/scholar/23970/B45
https://www.jci.org/references/scholar/23970/B45

View this article via: PubMed CrossRef Google
Scholar


http://www.ncbi.nlm.nih.gov/pubmed/12226133
https://doi.org/10.1038/oby.2002.118
https://www.jci.org/references/scholar/23970/B46
https://www.jci.org/references/scholar/23970/B46

