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Diabetes meliitus antedating pregnancy is re-

ognized as an important cause of maternal morbi-

iy}

dity, birth defects, intrauterine fetal death,and
neonatal morbidity and death. An increased incid-
ence of these complications has been asscciated
with duration of diabetes, the presence of vascu-
lar lesions, and the degree of control of the di-
abetic state during pregnancy. Patients with poor
contrel of diabketes have a higher risk of fetal
or neonatal death, and the cccurence of ketcocacid-
0sis in particular carries an excessive rate of
fetal loss [(Pcdersen J., 1977),(White P,, 1074},

fTvsen J,E., ot al. 19717,

Although mortality statistics of the diabetic
mother's infant have shown marked improvement since

the advent of insulin, the cutlock for these infa-

nts and their mothers is still less than optimal.
Mortality of the infants ranges from ¢ to 21 per-
cent in series reported in the last 10 vears(Karls-
son J., et al. 19721, (Sack R,A., 1969], [(Adashi E.

Y., ct al. 1979}, {Roversi G.D., et al. 1980).
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Morbidity is such that congenital malformations
are reported to occur in 53-8 percent of cuses (White
r,, 19743, {Gabbe S.G., ct al. 1977}, (Kitzmiiler J.
L., et al. 1978}, Cerebral dysfunction in 20 to 36
percent (Stehbens T. A, et al. 1977}, macrosomia
in 16 to 40 percent, [Kitzmiller J.L., et al.1973],
{Gamsu H.R., 1979), {(Soler N.G , et al. 1978),hvpo-

glvcemia in 16 to 76 percent (Kitzmiller J.L., et

al. 1978),{Gamsu H.R,, 197%), hypocalcemia in 8§ to

(g%}

2 percent (Kitzmiller J.L, et al. 1978},{Soler N.
G., et al. 1978), hvperbilirubinemia in 19 to 35
percent (white ., 19741, (Kitzmiller J.L., et al.
19787, (Soler W.G., et al. 1278, and respiratory
distress in 2 to 9 percent of cases studied (Adashi
E.Y., et al, 19791, (Kitzmiller J.L., et al. 10787,

fSoler N.G., et al., 1978).

Recently, thc importance of tipght contrel dur-
ing diabetic pregnancy in preducing better results
has been stressed {(Essex N.L., et al. 1973),(Gugli-

ucci C.L., et al. 19767},

There arec many other factors, however, in the
modern management of the diabetic pregnancy that
may Tesult in the low perinatal mortality rates

recently reported hy several centres (Essex M.L.,
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et al. 1973}, (Gabhe 5.C., et al. 1977}, {Gugliucci

C.L., et al. 197¢), (Pedersen J., 189777,

Availability of elective abortion for unwanted
prepgnancies, the application of fetal monitaring
tests for the detection of fetal distress, the pre-
diction and prevention of respiratory distress syn-
drome {RDS) by the lecithin/sphingomyelin (L/S) ra-
tio, and the tendency te perform delivery arcund
term are examples of measures that mayv rteduce peri-
natal deaths, indepcndent of glucosce contrel of the

diabetic pregnant patient.

The dilemma of traditiconal management of pre-
gnancy in the diabetic patient has been to time
delivery to balance the risk of still birth late
in gestation with that of neonatal death frem pul-
menary immaturity earlier in gestation. Recent
conceptual and techneolegic advances in the realm
of fetal assessment have offered the opportunity
of individualized management for each diabetic

pregnant woman.
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Metabelic Contrel of

diabetic pregnancy
BN I T
Perinatal mortality rates of 4-5% have recently

been reported {Kitzmiller J.L., et al. 1978 for
insulin-dependent diahetic pregnancies ({class B-RF)
managed in university centers. These out comes
represent a vast impreovement in the manapgement of
this high-risk Pregnancy condition,which in the
past accompanied by a 15-20% perinatal mortality

rate.

Recent authers (Karlsson J., et al. 1972%,(Essex
¥.L., et al. 1873}, {(Perssoen B., 1075],(Gabbe 5.G.,
et al. 1%77), (Kitzmiller J.%.., ot al. 1978), (Adashi
E.¥., et al. 1978}, have emphasized the heneficial
effect of carcful control of maternal kleood sugar
levels on diabetic pregnancy ocutcemes, thervehy gonc-
rating considerable interecst in this aspect of manage-
ment. In fact, Xarlssen J., et al. 1972 reported that
mean daily matcrnal bleed sugar concentrations below
100 mg/dl in the third trimester of pregnancy were
associated with perinatal mortality of approximatcly
1% compared toc threefold to fourfold higher mortality
Tatesz when the mean third-tvimester blood sugar leve-
ls were ahove 100 me/dl. Since the frequencies of
certain maternal [Poderscn J., et al. 19741 (preecliamp-

sia, pyelonephritis, hwvdramnios, ketoacidosis) and
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fetal (hvpoglycemia, hvpocalcemia, hyperbilirubine-
mia, respiratery distress, Congenital ancmalies)com-
plications are directly related te an increased risk
of poor perinatal outcome and mortality, occurrence
of such complications presumably was reduced by care-
ful maintenance of maternal blood sugar levels below

100 mg/dl.

A direct cause-effect relationship hetwoen mater-
nal esuglvcemia and reduction in maternal and fetal
complication and perinatal mortality rates has heen
claimed; however, the role of metabolic control in
itself in decreasing fetal wastage and neonatal mor-
tality has not been proved. Much of the improved
perinatal cutcome may have resulted from other signi-
ficant advances over the past decades in maternal
and neognatal high-risk care, in assessment of nlacen-
tal {functiocn and fetal maturity, and in treatment of
maternal and fetal cemplications.However, the high
{20-30%) fetal mertality assoclated with scvere mat-
ernal hvperglvcemia and ketoacidotic coma (Pedersen
J., 1977} and the repcorted associations between vnre-
gnancy ketosis and reduction in intellectual develop-
ment [(Stelhens T.A., et al. 1977) of the newborn have
led to widespread belicf that maternal ketoacidesis
should be aveided in pregnancy., In additien, although
not proved, wany clinicians kelieve that carclful re-

gulation of maternal blood sugar levels does indecd
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reduce the risks of preeclampsia, hvdramnios, and
urinary tract infection in the mether and thus
improves perinatal cutcome. Thus, at this time,
controversy appears to involve the proper target
level for maternal euglvcemia in this conditon and
naot whether good metabolic control is of henefit
(Leveno K.J., et al. 1979}, Optimal maternal metab-
olic control in the insulin-dependent pregnant di-
abetic is a complex topic and invelves censideration
of several interrelated factors:
1] measurcment or definition of matcrnal cuglvecomia.
2y regulation of dietary intake, i.e., proper dis-
tributien and divisien of intake of focdstulfs,

Tegulation of insulin, 1.¢., timing and dosage of

()]
—

cxogenous insulin.,

Careful metabolic supervision of insulin-depend-
ent pregnant diabetics has been associated with good
perinatal outcome in all reported studies. A major
problem arises, however, when one attempts to define
“"good control’ since criteria for documentation dif-
fer broadly. Morcover, all of the studies have invol-
ved women hespitalized in the third trimester, and
many additional components of high-risk care, c.g.,
palcental function, fetal maturity studies, and bed
rest in lateral recumbent positicn, undoubtedly con-

tributed to the improved perinatal survival.
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The (Karlsson J., et al. 1972) series reported
a markedly low perinatal mortality rate [ <:d%} when
the mean blood sugar level was < 100 mg/dl. This
"mean' valuc was cbtained from the average of three
daily determinations {(at unspecilied times irn rela-
tion to meals) from 30-32 weeks' gestation untilt
deliverv. Gillmer ot al (Gillmer M.D.G., et al.1975}
mcasured maternal plasma sugar cvery hour from §:00
AM to B:00 MM and every 2 hours at night in a care-
fully documented study of diurnal metabolic control
of normal pregnant women in the third trimester and
thoze with insulin-dependent diabetes in the third
trimester. Although data were obtained on only 13
insulin-dependent pregnant diabetics, the paticnts
had becn hespitalized in the third trimester for at
least 2 weeks and were under "optimal diabetic con-
trel™ in a university center providing exccllent do-
cumentation of well-defined "good metabolic control.

The diurnal preofile provided by these around-the-

clock maternal plasma sugar measurements enables one
to guantitate cuglyceria in the normal nondiabetic
third-trimester pregnancy and to arrive at therapeu-
tic objectives in the insulin-dependent pregnant
diabetic. The points to be noted are :

1} The relatively low maternal plasma sugar levels

in the non diabetic pregnancy,

e
Lo

The significantly higher range of cuglycemia or

maternal plasma sugar values obtained in the well-
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controlled insulin-dependent pregnant diabetic
{mean davtime plasma sugar-3117 mg/dl versus B8

mg/dl in normal group).

gl
—

The far wider dally swings of plasma glucosc

levels in the insulin-dependent pregnant diahe-

tic,

4] Much lower minimal plasma sugar levels (at night)
and

51 Much higher maximum plasma sugar levels({in day-

time].

Persson and Lunell (Persson B., 12751 (Persscn
B., et al. 1975} also reported carefully document-
ed metakolic control in a series of 107 insulin-
dependent pregnant diabetics, There was an accent-
ably low overall pevinatal mortality rate of { 33
in these studies associated with "pregnancy glucose
levels' ar an average mean daily blood sugar lewvel
faverage of determinaticns at 7:00 AM, 10:Q0 AM,,
noon, 4:00 PM_ 700 PM during last 28 davs of pre-

gnancy) of approximately 120 mp/dl.

Adashi and Co-workers(Adashi E.¥ , et al. 1979]
strongly recormend stringent metabolic contrel of
the insulin-dependent »regnant diabetic, reporting
a perinatal mortality rate "appreaching zere" and
advocating that maternal plasma glucose concentrat-
ion be maintained below 100 mg/dl throughout pre-
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gnancy. However, this very low perinatal mortality
rate results from a series containing mostly gest-
atipnal diabetics with only 32 insulin-dependent

diabetics of undescribed severity.

Criteria for "goad metabelic control' vary
widely, and one must evaluate each report carefu-

1ly to compare different studies using differing

endpoints. Several factors should be streocssed:

1} Plasma sugar values are 15% higher than whole
biood sugar determinaticns because of the lower
red hicod cell concentration of glucose;

2} timing ef blood sugar determinations in relation
to meals 15 essential to assessing mean daily
values. Thus, Adashi et al., who recomomend mat-
crnal plasma glucose concentrations belocw 100
mg/dl throughout pregnancy, appecar in fact to be
referring only te fasting plasma glucose, Karlsson
and Kjellmer [Karlsson J., et al. 1972} reported
improved perinatal outcome with mean bklood sugar
levels beleow 100 mg/dl, obtained from an average
of three daily wvalues at unspecified intervals
from meals. Persson and lunell (Persson RB., ot al.
1375}, who reported good metabelic contrel with

mean g¢lucose levels in pregnancy of 120 mg/dl,
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