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SCREENING FOR GESTATIONAL DIABETES_HELLITUS
WITH THE ONE HOUR S0-C GLUCOSE TEST

DEMIA, M., ONVURAL, 4., TOLGAY, E., ERTEN, 0.

UZET: 146 hnasta; S0-g Glukez Chailenge Test wve Hbilc deferlerine
bakilarak pestesyonel diabstes mellitus yvinUmden tarandi. GIN yonunden
tarunan 146 hastamin 129 da (%88.4) BU-g kerbonhideat yiklenmesinden
sonre  norrel  pluko:  tevama  sonuglari  elde  edilde {serum glukozu
deferi 150mpfdl). 17 hastadan (%11.8] abnormal plukez tarama testl elde
edildl ve bunlera 100z oral gluke: tolerans tentl uygulandy. Bunlarsin
15+inip [%HA.2) Aisbetik olmadifi, sadece 2'sinin [%11.B] abrormal
pluko: tolerans  best  sonucuna gahip oldufu tesbit edildi. Linear
represyon analisleri ®ontrol grubunda aclik serum glukozu ile HbAle
dgeferleri arasinda 1ligki  oldufunu gisterdl [F= 7.4, =0.05) GCET
sopuslara ile Hedle deferierl erasindas Merelasyon yortu.

ABSTRACT: %Namik DEMIR, #ta ONVURAL, Sngin TOLGAY, OCOktay ERTEN Dokus
Eylil Umaversity Fasulty of Medicine, Screening for gestational diabstes
mellitus witn the one hour 50-G glucose test,

One hwuaderd and {erty-six patients were scréened for pestational
disperes mellitus (GDM) by cnoe hour 30 —g glucese challengs test and
HeAle walues. 0Of 146 patlients who scresned for GDM, 129 {B2.A%) had
normal glucose screenlng tests after a S0-g crabohydrate load [serum
giucose below 1B0mp/dl}. Seventeen patients t11.6%) had- abnormal glucose
soreening tests and went on to 100-g orel glucose tolerance tests, oF
whom I5(BZ.2%) were shown to be nendizbetic and 2 (11.8%) had atnormal
glucose tolerance tests values. Linear regression enalyses demonstrated
& correlstion between fasting serum ploggs.  Tovelo and plycosylated
hemoglobin levels in contral group (F= 7.4%, 10,05, There was not a
correlation between the plucose challenge test (GCT) results and Hoedle
values.
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INTRODUCTION: Disbetes mollitus, by wirtus of its frequency and the
severity of its metabolic effects, has long been ane of the most commen
and =ignificant medical conditicns complicating pregnancy. Pelor to the
intreduction ‘of irsulin, 65 per cent of preghnancles compficated  nw
diabates ended in perinatal desth with @ 30 per ocent risk of maTernal
death (1)

There has been & dremmetic reduction 4n fetel and neonatal losses in
Glrabetic pregnencies during the past 25 years (21,Z). Earlier recognitian
of gestational diabetes and better contrsl of hyperglyveemia in pregoent
insulin dependent diwmbetics npave conTributed to  this  deeline  in
mortelity (1,2,37.

The Second Intertietignal Worksheop Conference on  Gestational
Dighetes concluded that all pregnant women snould be screened for GOM
[a}. Several =todies have proposed screening test criteris for further
testing with an oral glucose tolerance test. These studiss wary in
patients seiéctlion, in dosumentption of test results and An scresning
test threshold., 0'Sulilval el el (3] found the incidence previgus lergs
bety, & poor obstetric history, or famlly History of diabetes than in
thair anternatel population.

It waes recommandsd that oll pregrant women nmot ldentifTied as
heving dimbetes Defore 24 th week of pestation be soréened with & Sl-g
cral glucose load betwsen 24 and 28 weeks gestation [1,2,4.5,8).

Blopd sugar greater than or equal T 150 mg per dL ome hour alter
ing#stlon of 30-p oral glucose load is sbnormal (5,6). fAccording to some
of the studles, 1t was recommended that decreasing the threshold of the
GCT te 140 mg per dL or L35 sig per dL (4,71,

In thiz stody, wWe Have svaluated the importance of the GOT in
normal rpisk grevidae and stated our screenlng program lor abnormal
giucose Lolerance.

MATERIAL AND METHODS: Any pregnant women presenting for obstetric zare
at Dokiuz Eylill University Medical Faculty, Dbstetric snd Gynecology
Department between Cctober 1, 1988 and April 1, Y982 was scheduled for
glucose  screening between 20 cand 34 wesks' pgestation. Petisnst were
seleonted at random. Following risk factors were-asked to the petient and
were recorded,

Himtary of gestationel diabetes mellltus
Ay¥pertension

Thyroid diseasa

Family history of diabetes mellitus

Bl B
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5. Obesity (120% or more of ideal body weight).
&. Frior pregnancy resulting in an  unexplained stilibirth,
perinatal death or infant weiphing more than 4000 g at birth.

Firet, feating venous plasmé glucosé levels and MHbAles levels of
all cases ware determined. Thar screening for diabstes mellitus was done
acoording to tne method described by 0'Sullivan and cowerkers (5}, ALl
of the cases were screensd after festing, using 50-g oral gludose loud
Tollowed by & glucose determination 1 hour lster. Tiente with sSerum
glucage lsvels belgw 150 mgfdl bed no furtheo testing. Patients with
serum glucose levels 150 mg/dl or higher were considered to bave .an
abnormal screening test, and were scheduled for a 100-5 orel glucose
tolerance test.,

Tne 100-g oral glucose folerance test wee edministersd after =an
overnight festing feliowing three days preparation with an unrestricted
diei. Plasma gluénéc values were detérmined by a plugose pxvdase method
{Technicon) on & RA=-1000 autcanaiyser.

Values considered sbnormal on the three hoir glucose toleranes
tezt were & Tasting serum glusdse ‘gbhove 105 muafdL, & oné heéir serum
glucose above 130 mg/dl, o twe-hour serum glucose obove 155 mgfal, and &
three-Hour serum glucose above 143 mg/dl. Diagnozis of the gestational
disbetes wos made when any two values were eXcesded, The. testing
orotocol has b2en described on Table 1.

Teble 1. Screening Protoeol. (OGIT= Oral Glucose Telerance Test)

PATIENTS WITH RO-RISE FACTORS
[ dofer screen to 20-34 wke |}

PATIENTS WITH RISK FACTORS
SOREEMING TEET

A. BO-g GLICOSE LOAD TEST
B, HbAle DETERHMIMATION

GCT 150 mg-dl, Sor 150 dl
Hbhlc B R HbAle = tu—ﬂnuxy
100-g OGTT . Routine prenstal care
-
APNDRMAL HORHAL Reacreen hy GCT st 20-34 win
Hanngement ! 1
dist’ alone ar GCT 150 mesdl GIY 150 mged
diot + Inesulin - I !
100-g (HITT Koubine pronsta
e '\\
ABRORMAL HORMAL cara
. % :

Follow to term
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Patients were divided Anmte two groups according to the resulte of
their glucose screening test, Those with normal glucose screening tests
wera termed the control group, whereas tnpes with abnormal screening
test were termed the study group.

tatietlcal snalyses wers performed using the Student's t test and
the % test with Yates correction. Linear regréssion &nslyses wers
performed to correlate the variables.

RESULTS: During the study, 146 patients weres screened Tor gesteticnal
diabates with glucose challenge test, Of these, 129 test were normal
(B8.4%) and 17 tests were abnormal (11.6%). Fifteen patients with
abnormal screeping test results bad normal oral glucese tolerance test
(OGTT) values [B2.2%) and two patients had abnormal OGTT values {11.B%).

The mean |+/-gtandard deviatien) age of the study group,
26,004,053 yearg, was not significantly different from that of the
control group, 25.88 «/-4.33 yeéars (t=0.10, df=144, p<0.05].

According to the gestational weels, frequency distributions of the
caszes in control group and study were shown on Table 2.

Table 2, Freguency distribution of cesee according to gestational

weeks
Clags Limits Controel Group (%) Study Group(%]
20 = 22:WES 13 {10.08) 3 {17.6%)
28 - 25 M 26 (20,16] 3 {17.65)
26 - =28 v 3z {24,81] 7 141.18)
22 - 3 v 1o {14.73} 2 (17.66)
Iz - 34 " ae (30.23) 1 [ 5.88)

0f the 146 patients, 2B(17.8%) had at least one or more risk
factor, Of the 26 patiaents, 6{23.1%) had sn abnormal glucose challenge
test results, Eleven {9.2%) of the 120 pa“l=nts with no risgk Tactors had
an nbnormal glucose challenge test results lsee Table 3).

Teble 3. Detection of abnormal GCT and risk factors

GCT (=} GCT (+) TOTAL
Fetiants with
no-rigk facter 108 (74.7%) 11 [7.65%) 12 [(B2.2%)
Patients with one
or mere risk factors 20 (13.7%) £ 1A 1%) 26 [(17.8%)
TOTAL 129 (88,a%) 17 {11.6%) 146 (100.0%)

108



Tne mean (+/-5D) gestational wees was Z0.08:24.03 in the contrel
group and 26.58:3.50 in the study group.

Glucose scresning test results ranged from S7-182 mg/dLl. One of
the two patients with gestaticnal diabetes mellitus hed an abnormal
fasting plucese value (123 mg/dL). The mean SCT results was 102.4+20.9
mg/el in the cantrpl group and 164.5:11.8 mgfdl in the study group.

Teking GOT into consideratioen, there was not & sipnifTicant
difference btetween the patients who nhad elinical risk factors and these
2
whio-did mot (X = 3,45, df= 1.7 =0.05]).

The mean [+/<50) HbAle value was 6.07+1.10 in the control group
and £.94 + 1.08 in the study group. We could not find a correfation
between tha glucose challenge test pegults and HbAle velues (r O,05).
There was not a2 correlation between the fasting serum plucese leveils and
HbAle walues In study group (r 0.5). But, linesr reprassion anslysis
temonstrated 8 correlation between fasting serum gplucese levels ang
glycosyiated nemogplobin levels (F= 7.49 &L -C.2037.

DISCOSSION: 1t has long been recognised that pregrant women have
decreased carbohydrate tolerance, and gestation iz often regerded ag

diabatopenic. In earlier desgriptions of diebetic pregnancies,
phvaleclans have relied on the classification of White, asz deseribed an
table 4 (3,8}, In White classificatien, classes /A through © includs

puTients with dispetes of increasing duration and chemicial severity but
without demostrable anpiopathy. Slassesz D threough T comprise s group of
insulin dependent diabetics with overt vascular disease.

Table 4. White's Classification in diabetes in pregnancy

CLASS A @ Abnermal glucoge telépance test. Asymptomatic. Dist
zlone can maintain noreoglycemia.

CLags B : Adult onset (ege 20) ang short dorstien [ 10 years)

TUARE Tz Early onset (age 10-38) or long durstion (10-18 vezrz)

CLAGE DU ¢ Onset under ape 10 or very long doration [ 20 yeurs).
Or evidence of minimal wvascular disesse (calcifigations
of vesgsels of lep, Benign rethynopathy or
nypertension).

CLASS F' ! Renal disease

CLASE Rt Proliferative rethynopathy.

CLAEE HF i Nenal dimeas=s apd prolifecslive seihynopathy.

CLASE H @ fheterosclerotic heart dicease.

CLASS T ': Pregnency after renzl transplantation.
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The National Diabetes Data Group (%) delineated & new nomenclature
in USA, whnich replaces the older White claessiTication (Tatl= 51,
Table 5. The National Disbetes ODate Group classification of
diabete

TYPE 1 : IODM = Insulin Dependent Diabetes Mellitus
TYPE II : NIDDM Mon Insulin Dependent Diabetes Mellitus
TYPFE ITT : GOM = Giestational Diabetes Mellitus

Gabbe has proposed & simpler classification in 1581 (szee Tahle &)
g
Table 6. & modified classification of diabetes in pregnancy

GROUP I t'Apnormel plucose tolerance test, Asymptomatic
Diet maintaine normoglycemia

GHOUF. 1T : Insulin Deperident Diabetes. Ne vasculsr disease

GROUF IIT : Insulin Dependent Diabetes Demonstravls vascular
dizeasse

The KNODG (Mational Diabetic Data Grovp) clamsificationis more
didactic than the others and we use this classification in  our
department

In early pregnancy (up to 20 weeksz ), maternal carbeohydrate
metapoliam is affected primarily by the larpe rise in astropen  and
progesteron levels which stimulates the pancreatic heta cell hyperplasia
and insulin sécretion (1,8},

During the lattes half &f the preghnancy, sarbohydrate metebolism
5. stressed by rising levele of human chorienio somatomammotropin,
prolactin, cortisel and glucagon (2). These hormonal changes contribute
to decreesed glucose telerance and insulin resistance.

Most investigetors recommena scresning all preghnant women with
30-g  oral plucose load between 24 and 32 weske of gestation
{3,5,6,7,1L). The issus of wnen -and now. often ©o screen for dighetles
during prepnsncy ls unresolved. Jovanovich and Petersen (11] feund =iz
ggstational diabetics at 33-36 weeks g=station in addition to their 587
patients who had been ecreened at 27-31 weeks gestation. Lawin et :al
vBl,  however, found s Edditional diabetics ampng 2131 patients
rescresnad alter 28 wecka. Dur two patients with CDM were identified at
€2 and 2B weeks of gestazidn and ene of them had no rigk factor., For
thisz reaspn, we performed screening test te &all the pregnant weomen
between 20 and 34 weeks of pestation:
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Lavin and coworkers (6] have conducted the GCT in 2077 pregnant
women. An oral 3-hour glucose tolerence Last WAE performed in women with
a glucose value greater than 15Cmg/dL. The nuwbers of petisnts with GOM
were similar in women who had clinical risk factors (1.8 per Lent, &0d
shase whe did net (1.4 per cent). We found only two casss of SCM znu
146 patients with or without risk facteor (1.4 per cent)b

Lekin &t sl., [12) and Sacks et 8l (7] have found the rate of
positive GCT 15,7 per cent 24.0 per cent in their study groups
reapectivaly.

Coustan et sl (131 Have conduced a S0-g oral glucose screening TesT 1n
the fasting =taste and one hour afier standard E00 calorie breakiest in a
randorized crossaver trial. There were 46 confirmed normal patients and
24 gestational diabstice studied. There were no differences  in test
results Under the two conditions among normal individuals. The Test
result was significently higher among gestationsl diabetes LT they wWere
fasted [173.8 = 26.6 mgldil! than if the test followed standerd breakfast
{ 154,08 324.1 ma/dL). We performec the GCT Ln the fasting state and the
mean |+/= §0) GCT results was 164,.5:11.8 mg/dl in our study group.

The screening test should have & high senelfivity, identifying
most individuale Heving the disorder, but need not have the figh
gpecificity demsnded of the diagnostic test. The suggested threshold of
180 mg/dl may be %o insensitive. We could not evaluate the sensifivity
and specificity &7 our test result, because of our smell study group. We
Have ne patient with gestetional diabetés mellitus having an normal GOT
resuls.

0*5ullivan et al (5) have fount that GCT has a sensitivity of 79%
and specificity of 87% 8t & cuteff level of 130 mgfdl using
Somogyi-telson methods Ln whole blood.

The interpretation of these threshold, in term of the préssnt day
methodologies {usaally zlucose cxidase in plasmal is unpesolved. IT
thgse chanhges ars takea infg agcount, Of'Sulliven's screening  test
eriteris of 130 mp/dl pecormes approximately 143 mg/dl (14).

Couszng &Lt d- wio; daees peciormed the G0T and detpctsf The HoALC
values in B0O6 consecutlve prenztal patients. Tney performed glucose
tolerance: testing on all subjects with ‘a4 challenge test result is0
mg/di. They eslculeted the specificity of ine GCT =0 be 32 % =t 150
megddl, A HoAlc thresneid of E.8 % achieved s ssnsitivity of 80 % but had
a spacificity of only 37% at these cutsff. If the HoAlc Shresheld i
ineresged 19.2%), =& That & epédcificity of BEX is reachec, tTha
sensitivity Talls to about 26%. These data d¢ not support the use of

111



elucosylated hemoglobin as = streening test for gestationel diabetes in
&n unselected population of gravidae.

We found that the mean HpAls value was E,07+1.10 in +he catitrol
groun and §.94-1.09 in the study proup. Thére was fiot 2 correlation
fetween the fasting serum glucose levels and HhAle walgss. We also gould
nex find = cerrelation between the GCT results ans Hodle values.

The prevalance of GDM among patients sersened with on2 hour SC-g
glucose load and 100-g glucose tolerance Test was presented an Tebhle 7.

Table 7. Prevalencs of OO patients ecreened with GCT and 1C0-g
OBTT (G.9.= Blucose Oxydase, S.H.= Somogyi-Nelson)

FRESTZENLT UF 604

+50T af patiente Bhen Threshale
~LTHES i {20 with +ECT(L] {1} Tesled Fazbing  (eeddl]  dsswy
Lazhis stoail. (320w SRR LES. N 181 (50T LB N9 28-30 wkg e L G.5,
S T R S A e O 1 (159 I3 gSd) L324 mit ;oo 13k Bl
FRZ 189 |15.9) FERBE 8 I3 [5.4] ind=3rd  Np 130 8,
Lruestgr
FL S R S0LAE 0 0 {4 ST LG &0
B )
Lartanter and  JEL HT (120.9) 3412085 g3 H-10 wis Es 135 .G,
Loczzin (M)
Jeranzeach MY OITT M) 127 7.8 PR FF-T1 kg fes L5 8.4
af Fetersonill)
peait etal, & 17 [1L.E) ¥ iLa) b4 38 wxs Ves 15 g0

A2 shown in Tabhle 7 meaningful tomparigon of the prevalapce of
s2oates anong different. studies iz very AifFisule. Bazsause, warious
facoors ingluding gestational ages at testing, fasting beéfore the Elucsogse
ECTEening test, threshold wvalue selected to indicate a GETT, and assay
menod may influsnce the prevelence.
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