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Abnormal glucose screening test followedby normal glucose tolerance test andpregnancy outcome
Annie Thomas, MBBS, MRCOG, Surjeet Kaur, MD, FRCOG, 

(OGTT) if the first test is above the threshold level of7.8mmol/L (140 mg/dl). Women, who have anabnormal screening test, but normal OGTT fall into adiagnostic gray zone, and historically have not beentreated.  Several studies have shown that womenwith abnormal 50gm screening test and normalOGTT, who are not considered with GD have anincreased incidence of macrosomia and infantmorbidity and higher maternal insulin levels.findings support the concept of a continuum of

Objective: To study the pregnancy outcome of patientswith abnormal glucose screening test followed by normalglucose tolerance test.
Methods: In Sultan Qaboos University Hospital,Sultanate of Oman, a study was made to compare thecomplication of pregnancy, infant weight, placentalweight and neonatal morbidity in women with and withoutabnormal glucose screening test, it was performedbetween July 1999 and June 2000. Hundred postnatal filesform each group was analyzed. The Chi square test, andtest for comparison of proportion  were the statistical testsused.
Results: Although women with abnormal glucosescreening test were older, there was no evidence in thisstudy that increasing parity is a risk factor for abnormalglucose screening test. Candidiasis and polyhydramnioswas significantly  more  frequent in the group withabnormal glucose screening test. The women with
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abnormal glucose screening test were at higher risk forelective cesarean section, whereas the number ofemergency cesarean sections and instrumental deliverieswas not significantly different. The mean birth weight ofinfants in the abnormal glucose screening test group washigher and also, macrosomia was significantly morefrequent in this group. The mean weight of placenta fromwomen with abnormal glucose screening test was higherthan that of placenta from women with normal glucosescreening test.
Conclusion: The results of this study are consistent withthe previous reports that minor abnormalities of glucosemetabolism without gestational diabetes are a significantrisk factor for fetal overgrowth and its attendant problems. Keywords:  Glucose screening test, gestational diabetes, macrosomia, pregnancy complications.
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ABSTRACT

he association between maternal glucoseintolerance and poor fetal outcome has beenrecognized for many years. Gestational diabetes(GD) defined as a disturbance of glucose tolerance ofvarying severity with onset or first recognitionduring pregnancy1 is currently diagnosed in manycountries by first screening pregnant women in their24-28th week of gestation with 50gm of glucosescreening test (GST) or glucose challenge test (GCT)and performing an oral glucose tolerance test
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glucose abnormality and the thesis that an abnormalGCT is a risk factor for macrosomia. The method forscreening and diagnosis requires 2 tests, 2 visits,compliance with diet, 2 drinks, 3 blood tests andcompliance to be in a fasting state for the 2nd test.Also in practice, correct timing of blood sample,which is of critical importance in interpretation of theresults is difficult to ensure. Glucose screening testinvolves compliance with pregnant patients taking aglucose drink.  Various alternatives have been usedin different centres  (Glucola drink, Lucozade, jellybeans9 and so forth),  which makes compliance better.O’Sullivan et al10 reported the prevalence of GDamong pregnant women with screening plasmavalues below 7.9mmol/L to be 0.7%. By using athreshold of 7.8mmol/L we hoped to identify most ofthe cases of GD whilst avoiding the OGTT in most ofour patients. After a study carried out in the SultanQaboos University Hospital (SQUH), Sultanate ofOman, 7.8mmol/L was taken as the cut off value,due to a high percentage of women with normalOGTT value when the cut off of 7.2mmol/l wasapplied.11 A study in a Turkish population reportedthe underestimation of  GD in 12% of the populationif the cut-off value was 140mg/dL (7.8mmol/L). Thebalance between the number of positive screeningresults with the inherent necessity to proceed withOGTT and the number of positive OGTT (GDdiagnosis) was optimal with threshold value of 135md/dl or 7.5 mmol/L.12 Compared to random plasmaglucose, the GST showed that patients are likely tohave fewer false positive results.13

Methods. In SQUH, the screening and diagnosiswas based on GST with 50gm oral glucose load. Ifthe plasma glucose value is more than 7.8mmol/L thepatient was subjected to an OGTT of 75gm oralglucose load with fasting and 2 hours post glucosevalue of ≥5.8mmol/L and ≥7.8mmol/L as the cut-off.The OGTT was performed after 3 days preparationwith high carbohydrate diet. Screening wasperformed for all pregnant women between 24-28weeks of gestation or later if they attend late forbooking in our hospital. If risk factors are present, thepatient was subjected to OGTT at booking. If this isnormal they undergo the screening test at 24-28weeks. If patients with normal GST presented withmacrosomia (big baby, either clinically or byultrasound) or polyhydramnios, at a later gestationalage, then an OGTT was performed. From July 1999to June 2000, 1056 women had been subjected to thescreening test. Of this number 222 (21%) women hada positive test, (namely GST value more than 7.8mmol/L). Of these 222 women 72 (32.4%) had anabnormal glucose tolerance and were treated as GDand the  remaining 150 women (67.6%) were treatedas normal. The incidence of GD in this population ofmainly low risk women was 6.8%. Many of thepatients booked in SQUH will go to other hospitals

for delivery. Hence, it was not possible to accessdelivery details of all patients. Files of 100 postnatalwomen, who had abnormal GST but with negativeOGTT, were reviewed to determine the gestationalage of testing,  results of glucose tests,  associatedcomplications of pregnancy (urinary tract infection(UTI), candidiasis, polyhydramnios), baby weight,placental weight, incidence of perineal trauma,shoulder dystocia, erbs palsy and admission of babyto neonatal unit. All of these women and the womenin the control group had their antenatal follow up andgave birth in SQUH. Women with multiplepregnancy were excluded. The control for the studywas a group of women with normal GST taken fromthe register maintained in the antenatal clinic, thewoman with a normal GST who registeredimmediately after the woman with the abnormal GSTwas chosen most of the time. A Medline search wasperformed to evaluate the effect of an abnormalglucose screening test on the pregnancy outcome.The gestational age of screening was less than 24weeks in 5 patients caused by  wrong dates atbooking, (as confirmed  by 2 serial scans afterbooking).  Forty-five patients  had the test between24-28weeks,  26 between >28 and 32 weeks, 14between >32 and 36  weeks and 10 more than 36weeks of gestation. Statistical tests used were Chisquare analysis, and tests for comparison ofproportion. 
Results. Thirty-two percent of the women withabnormal GST were  above 30 years of age comparedto 13% of the women with normal GST (the normal GST group there were 32% nulliparouspatients, whereas in the abnormal GST group 20%were nulliparous. Eleven percent of patients hadparity and more than 5 in the abnormal GST groupcompared with 7% in the group with normal GST(Table 2). Using the x2 test for the above mentionedcontingency tables, it was found that the status ofabnormal GST was dependent on increasing age,whereas from the table of parity there is no evidenceto prove that increasing parity is a risk factor forabnormal GST (level of significance 5%). There were17 cases who had candidiasis in the group withabnormal GST, compared to 7 in the group withnormal screening test. A test for comparison ofproportion showed that the incidence of candidiasis isdefinitely higher in the group with abnormal GST. Incontrast UTI was more frequent in women withnormal GST (5 cases) compared to the abnormalGST group (one case). There were 7 cases ofpolyhydramnios (amniotic fluid index >200) in thegroup with abnormal GST compared with 3 in thenormal GST group (Table 3). This was statisticallysignificant. There were no cases of glycosuria ineither group. In the women with normal GST only 2patients underwent elective cesarean sections (CS).There were 7 patients with elective lower segment

Process Black / 12Abnormal glucose - 20010491 / Page: 815 /  0.000 lpi  0.000° / 8/5/02 / 11:01 AM



Abnormal GST pregnancy outcome ... Thomas et al

        816     Saudi Med J 2002; Vol. 23 (7) www.smj.org.sa    

Table 4 - Results of GST in relation to mode of delivery.

Mode of delivery

Normal delivery
EI LSCS
Em LSCS
Ventouse
Breech

Total

Abnormal GST N

  78
    7
    9
    6
    0

100

Normal GST N

  83
    2      7
    8
    0

100
The mode of delivery was not affected by the status of GST.N - number, EI LSCS - elective-lower segment cesarean section, Em LSCS - emergency-lower segment cesarean section, GST - glucose screening test.

Table 5 - Results of GST in relation to birth weight.

Weight in grams

<2500
  2500 - <3500
  3500 - 4000
>4000

Abnormal GST N

  6
67
16
11

Normal GST N

  9
78
  9
  4

There was significant increase in macrosomia in the group with abnormal GST (level of significance 5%).N - number, GST - glucose screening test.

Table 6 - Results of GST in relation to placental weight.

Weight in grams

<500
500-800
>800

Abnormal GST N

  7
80
13

Normal GST N

13
80
  7

The mean placental weight of women in the abnormal GST was 654gm compared to 602 gm in the group with normal GST (level of significance 5%). N - normal, GST - glucose screening test.

Table 1 - Results of GST in relation to age of patients.

Age

<20 years
>20-30 years
>30-40 years

Total

Abnormal GSTN

    2
  66
  32

100

Normal GSTN

    7
  80
  13

100

Using x2 test, it is found that abnormal GST was dependent on increasing age (level of significance 5%). N - number, GST - glucose screening test.

Table 2 - Results of glucose screening test in relation to parity.

Parity

Nullipara
Para 1-5
Para >5

Total

Abnormal GST N

17
  1
  7
  0

Normal GST N

7
5
3
0

There is no evidence that increasing parity is a risk factor for abnormal
GST (x2 test level of significance 5%. N - number, GST - glucose screening test.

Table 3 - Results of GST in relation to complications of pregnancy.

Complications

Candidiasis
UTI
Polydyramnios
Glycosuria

The proportion of women with candidiasis was significantly higher (level of significance 5%). UTI - urinary tract infection,N - number, GST - glucose screening test.

Abnormal GST N

  20
  69
  11

100

Normal GST N

  32
  61
   7

100
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cesarean section (LSCS) in the group with abnormalGST mainly for macrosomia and complications ofpolyhydramnios, for example abnormal lie. Thenumber of emergency CS and instrumental deliverieswere not significantly different, (Table 4). Bothgroups were  comparable in regards to criteria of highrisk pregnancy. The  number of nullipara in the groupwith normal GST was higher. Regarding the birthweight of infants, 13% of infants weighed more than3500gm in the group with normal GST and therewere 4 cases with birth weight more than 4000gm inthe group with abnormal GST. Twenty-seven percentof infants weighed more than 3500gm and there were11 cases of macrosomia or infants weighing morethan 4000gm. (Table 5) Using a statistical testcomparing the weights of infants of both groups itwas found that the mean weight of infants of motherswith abnormal GST was more than infants ofmothers with normal GST (3326gm compared to3077gm, level of significance 5%).  A test forcomparison of the proportion of infants weighing4000gm or more in the 2 groups showed thatmacrosomia was significantly higher in the groupwith abnormal GST. Analysis of placental weightshowed that in the women with abnormal GST, 13had placenta weighing more than 800gm, comparedto 7 in the group with normal GST. Mean weight ofplacenta was higher in the group of women withabnormal GST (654gm compared to 602 gm, Levelof significance 5%) (Table 6). There were 4 cases ofpostpartum hemorrhage (blood loss more than500ml) in the abnormal GST group and one case inthe normal GST group. 
Discussion. The results of this study wereconsistent with the previous reports that minorabnormalities of glucose metabolism without GD area significant risk factor for fetal overgrowth and itsattendant problems. Leiken  et al3 showed that minorcarbohydrate intolerance in subjects with an elevatedglucose screen but with normal OGTT wasassociated with delivery of macrosomic infants evenafter correcting for other variables associated withmacrosomia.  Berkus et al8 found that patients withabnormal 50gm screen values but with normal OGTThad significantly higher insulin output and insulin-glucose ratio than those with normal OGTT. Landy etal14 showed that a glucose screen above 10.3 mmol/Lwas associated with a probable diagnosis of GD andpredictive of neonatal macrosomia and hypoglycemiain their patient population and suggested the use ofthis approach in the diagnosis of GDM without usingOGTT. A study by Mello G et al15 showed thatpatients with abnormal GST at an earlier time inpregnancy  (16-20weeks), had a risk of  large forgestational age infants 7 times greater than thecontrol group. An abnormal GST in the later periodof  pregnancy (26-30 weeks) revealed a risk of

having macrosomic babies 3 times greater than thecontrol group.  A study by Bevier et aluntreated women with abnormal GST are at higherrisk for macrosomia of the infant and operativedelivery. Other studies7,8,17 had found that untreatedwomen with abnormal GSTs but normal OGTTshave a significantly higher risk for macrosomia andpreeclampsia compared to women with overallnormal glucose testing. The identification andtreatment of women with GD continues to becontroversial due to the costs involved in thescreening and treatment. However, a recent study hasshown it to be more cost and labor effective toidentify and treat women with glucose abnormalitiesduring pregnancy,18 and to make sure these womenare not missed: universal screening of all pregnantwomen should be followed,19 especially in countrieslike the Sultanate of Oman, where the incidence ofdiabetes mellitus seems to be higher than in theWest.20 Our data, though the number is small,suggests that even minor abnormalities of glucosemetabolism may cause increase in infant birth weightand put mainly the mother at risk for complications.A randomized study is planned to examine theeffectiveness of treatment in patients with abnormalGST.
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