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Background
We aimed to investigate which factors in the clinical profile of mothers with idiopathic
thrombocytopenic purpura (ITP) can predict neonatal risk of thrombocytopenia.

Methods

Data was retrospectively collected from all pregnant women with ITP who presented to
our institution between 2001 and 2013, Neonatal offspring of these women were classi-
fied into 2 groups based on the presence or absence of neonatal thrombocytopenia
(platelet count < 100x107L). Several parameters were compared between the 2 groups,
including maternal age, maternal platelet count, maternal treatment history, and throm-
bocytopenia in siblings. We further examined the correlation between maternal platelet
count at the time of delivery and neonatal platelet count at birth; we also examined the
correlation between the minimum platelet counts of other children born to multiparous
women.

Results

Sixty-six neonates from 49 mothers were enrolled in the study. Thrombocytopenia was
observed in 13 (19.7%) neonates. Maternal treatment for ITP such as splenectomy did
not correlate with a risk of neonatal thrombocytopenia. Sibling thrombocytopenia was
more frequently observed in neonates with thrombocytopenia than in those without (7/13
vs. 4/53, P<0.01). No association was observed between maternal and neonatal platelet
counts. However, the nadir neonatal platelet counts of first- and second-born siblings
were highly correlated (r=0.87).

Conhduslon

Thrombocytopenia in neonates of women with [TP cannot be predicted by maternal treat-
ment history or platelet count. However, the presence of an older sibling with neonatal
thrombocytopenia is a reliable risk factor for neonatal thrombocytopenia in subsequent
pregnancies.
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clared with ITP in pregnancy is neonatal thrombocytopenia,
Indeed, the pathogenic antiplatelet antibodies can cross the
placenta and cause neonatal thrombocytopenia, which may

Idiopathic thrombocytopenic purpura (ITP) is an im-
munochematological disorder characterized by acquired
thrombocytopenia with no clinically apparent associated
condition or other clear cause of thrombocytopenia. ITP
is thought to be caused by autoantibodies against non-
polymorphic platelet antigens, although antibodies cannot
be detected in all women with ITP. A major problem asso-

increase the risk of cerebral hemorrhage in newborn infants
[1, 2], ITP is most prevalent in women of childbearing age;
therefore, managing this disease is of grear importance in
clinical obstetrics. In this study, we investigated neonates
with and without thrombocytoperia born to mothers with
ITP and sought to identify factors that predict the risk of
neonatal thrombocytopenia.

{3{9 This js an Open Access article distribured under tlxc terms ut‘ ﬂm, Creative Commans Attribution Non-Commercial License {hatp://crentivecomemons argilwemesihyvnc/&(l)
@) which permits unrestricted non-commeecial use, distribution, and reproduction in any miedium, provided the original work is properly cited.
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Data was retrospectively collected from all pregnant wom-
en with ITP who presented to our insttution between 2001
and 2013. The Kyushu University Hospital Ethical Review
Board approved the study (approval number 26~134). The
following information was extracted from the medical chart
of each eligible patient: maternal age, prior splenectomy,
medication during pregnancy, platelet count during early
pregnancy and at delivery, trearments received to raise plate-
let count immediately before delivery (immunoglobulin in-
fusion or platelet transfusion), gestational age at delivery,
neonatal birth weight, Apgar scores, cord artery pH, and
neonatal cord blood platelet count after delivery. Information
collected for each infant included plateler count throughout
the early neonatal period, bleeding complications, and medi-
cal/procedural treatments,

Neonates were classified into 2 groups based on the pres-
ence or absence of thrombocytopenia (defined as a minimum
platelet count during the neonatal period of less than
100x10°/L). The 2 groups were compared for differences
in maternal age, parity, maternal platelet count, maternal
treatment history, gestational age at birth, birth weight, and
thrombocytopenia among an infant’s siblings. We further
examined the correlation between maternal platelet count
at the time of delivery and neonatal plateler count at birth
as well as correladons between the minimum platelet counts
of other children born to multiparous women. In the latter
analysis, if a woman had more than 3 pregnancies, only
data from the first 2 pregnancies were used.

Maternal ITP had been previously diagnosed by hematol-
ogy specialists at the Kyushu University Hospital, ITP is
a diagnosis of exclusion, and criteria for its diagnosis were
as follows: isolated thrombocytopenia for which other causes
were excluded, normal or hypermegakaryocyte production
in the bone marrow, and normal white and red blood cell
countts. In the absence of a definite diagnosis of ITP before
pregnancy, significant thrombocytopenia in the first trimes-
ter with a declining platelet count as gestation progressed
was considered consistent with ITP. Meanwhile, mild throm-
bocytopenia during the second or third trimester and not
associated with hypertension or proteinuria was considered
gestational thrombocytopenia; these patients were not in-
cluded in the study. Detection of maternal serum antiplatelet
antibodies or platelet-associated immunoglobulin G was not
systematically performed because these data were not re-
quired for diagnosis confirmation. Patients were treated with
standard ITP treatment regimens, including corticosteroids
and intravenous immunoglobuling (IVIG). Splenectomy was
performed on patients who were either refractory to steroids
or who were steroid-dependent and on those patients who
failed to respond to IVIG therapy.

Institutional management policies for pregnant women

with ITP were followed. In the second or third trimester,
patients with an indication for treatment were administered
standard-dose steroids as first-line treatment. If the platelet

count was less than 50x10%L later in pregnancy, aggressive
treatment with IVIG (0.4 g/kg/d for 5 days) was performed
to prepare the patient for labor and delivery. If the maternal
platelet count did not increase more than 50x10%L despite
aggressive treatment, platelet transfusion was performed to
increase maternal platelet counts to levels sufficient for vagi-
nal delivery or cesarean section. After delivery, platelet
counts were obtained from the neonatal cord blood of each
infant and serial platelet counts were obtained during the
first postpartum week until -either the platelet count in-
credsed spontanecusly or a stable platelet level was observed,
All platelet counts were measured using a Cotlter counter
on blood samples collected in EDTA vacutainers.

Data are reported as median (range), discrete variables,
or categories. Univariate analysis of the neonates with. throm-
bocytopenia versus neonates without thrombocytopenia was
performed by chi-squared or Mann-Whitney tests for catego-
rical and continuous outcomes, respectively, Correlations
were analyzed using Spearman’s correlation. A P value less
than 0.05 was considered statistically significant. Statistical
analysis was performed using Statistical Package for the Social
Sciences, version 21.0, for Windows (SPSS, Chicago, IL,
USA).

During the study period, 74 neonates were born to 56
mothers with ITP. Because of incomplete data collection,
8 neonates from 7 mothers were excluded from the study.
In total, 66 neonates from 49 mothers were enrolled in the
study.

Table | shows the maternal profiles and neonatal outcomes
of all 66 deliveries. The average gestational age at delivery
was 38" weeks (31'%-41"%), Eleven patients who had pre-
viously undergone splenectomy delivered 12 infants, The
median maternal platelet count was 90x10°/L (range, 10~
325x10°/L) during early pregnancy and 112x10%L (range,
26-425x10°/L) at delivery. Treatment with corticostercids
had been performed during pregnancy in 18 cases (27%).
Before delivery, 12 pregnant women (18%) had received
IVIG injections and 9 (14%) had received platelet trans-
fusions (these agents were used to elevate plateler counts
to prevent bleeding complications during the intrapartum
pericd). As a result, bleeding amounts at the time of delivery
were less than 1,000 mL in these mothers. In this series,
no asphyxiated neonates (Apgar score at 5 min <6 or um-
bilical cord pH <7.0) were observed: The neonatal platelet
count at birth was 19-450x10"/L with a median platelet
count of 202x10%L. Thrombocytopenia (platelet count
<100x10°/L) was diagnosed in 13 (19,7%) infants. No neo-
nates required platelet transfusion and no neonate suffered
from intracranial hemorrhage,

Table 2 shows the clinical profiles of neonates with throm-
bocytopenia (platelet count at nadir <100x10%L), Thirteen
neonates bom to 9 mothers were thrombocytopenic. Among
these neonates, the maternal platelet count was less than

Blood Res 2014;49:259-64.
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100x10%/L in 6 mothers during early pregnancy and less
than 100x107/L in 6 mothers at the time of delivery. Postnatal
treatment of infants with severe thrombocytopenia consisted
solely of IVIG administration (N=2).

Table 1. Maternal profiles and neonatal outcomes.

Maternal age at delivery (yr) 31(20-43)

Parity 0(0-3)
Primiparous 35 (53%)
Multiparous 31 (47%)

Maternal platelet count
In early pregnancy- (X 10°/L) 90 (10-325)
At defivery (x10%0) 112 (26-425)

Bleeding tendency during pregnancy 0 (%)

Maternal treatment for ITP
Splenectomy before pregnancy 12 (18%)
PSL. during pregnancy 18 (27%)
IVIG before delivery 12 (18%)
Platelet transfusion before delivery 9 (14%)

Neonatal cutcome
Gestational age at birth (wks) 387 @3-ty
Birth weight () 2,905 (1,030-3,768)
Apgar score at 1 min 8 (4-9) "
Apgar score at 5 min 9(7-10) ;
Cord artery pH 7.316 (7.042-7.420) |
Neonatal platelet count at birth (x 1070 202 (19-450) :
Neonatal platelet count at nadir (x10%L) 186 (11-450) . |
Intracranial hemorrhage 0 (%) !

Treatment for neonatal thrombocytopenia
VIG 2 (3%) |
Platelet transfusion 0 (0%}

. Abbreviations: ITF idiopathic thrombocytopenic purpura; VIG,
Intravenous immunaglobulins; PSL, prednisolone,

1 A 62 None 37%°
2 B 21 None 40
3 B8 50 None 36
4 C 11 IG 38"
5 C 17 MG 3™
6 C 64 None 38*3
7 D 85 Mone 40"

8 D 21 None 37*s,
9 E 72 None 3g*
10 F 85 None 32%¢
11 G 95 None 39*°
12 H 85 None 37*?
1 58 None 38*°

13

Table'3 shows the predictive value of maternal rreatment
history, maternal platelet count, and other parameters for
predicting neonatal thrombocytopenia. Maternal treatments
such as splenectomy, betamethasone use during pregnancy,
IVIG administration, and platelet transfusion before delivery
did not correlate with the risk of neonatal thrombocytopenia.
Thrombocytopenia in siblings was more frequently observed
in infants with neonatal thrombocytopenia than in those
without (F£<0.01).

iy, 1 shows the correlation between maternal platelet
count at delivery (x axis) and neonatal platelet count at
birth (y axis). No correlation was observed between these
2 parameters,

Fig, 2 shows the distribution of the maternal platelet count
during early pregnancy and at delivery relative to neonatal
thrombocytopenia (platelet count at nadir <100x10°/L).
Neonatal thrombocytopenia occurred at similar rates in each
group and a definite tendency was not found.

Among the 49 mothers included in the study, 14 were
multiparous, Fig. 3 shows the correlation between the mini-
mum platelet counts of the first and second children born
to multiparous mothers, A strong positive correlation was
observed between neonatal plateler counts among the first
and second children, with a Spearman correlation coefficient
of 0.87 (P<0.0001).

ITP is an autoimmune disorder caused by autoantibodies
against several platelet membrane glycoproteins and results
in platelet destruction within the reticular endothelial
system. ITP predominantly affects young women of re-
productive age; therefore, managing maternal ITP is of great
importance in clinical obstetrics. Pregnancy can exacerbate
ITP, and platelet counts have been shown to decrease

1984 cs 80 83
2974 VD 32 53
1984 VD 15 50
2468 cs 173 202
3090 cs 123 169 ‘
3115 cs 153 183
3244 VD 200 242 i
2662 S 335 28 ;
3155 VD 218 265
1030 cs 97 112 f
3566 VD 65 94
3045 vD 128 87 ;
2635 s 57 81 |

" Abbreviations: CS, cesarean section; IVIG, 3ntravencus'immunaglobuiins; VD, vaginal delivery.
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| Maternal age at delivery {yr) 27 {20-34) 31{21-43) 0.01
! Matermal parity 1(0-3) 0{0-2) 0.07
i Multiparous mothers 9 (69%) 22 (42%) 0.14
© Maternal platelet count during early pregnancy (x16%L) 123 (15-335) 85 (10-320) 0.33
. Maternal platelet count before delivery (x10°/) 103 (50-325) 116 (26-425) 0.29
~ Maternal history of splenectomy 2 (15%) 10 (19%) 1.0

¢ Maternal PSL therapy during pregnancy 2 (15%) 16 (30%) 0.49
; Matermal IVIG before delivery 1 (8%) 11 (21%) 0.43
¢ Maternal platelet transfusion before delivery 1(8%) 8 {15%) 0.81
. Gestational age at birth (wks) 38*% (32*°40") 38 (317411 0.25
i Birth weight {g) 2,974 (1,030-3,566) 2,905 (1,782-3,768) 0.50
| Thrombocytopenia in siblings 7 (54%) 4 {8%) <0.01

* Abbreviations: WIG, intravenous immunoglobulins; PSL, prednisolone.
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Fig. 1. Correlation between maternal platelet count at the time of
delivery and neonatal platelet count at birth,

throughout gestation in 50% of pregnancies [3]. Although
it is well knowri that pregnant women with ITP can deliver
neonates with severe thrombocytopenia, the exact cause of
the neonatal thrombocytopenia is unknown. Circulating an-
tiplateler antibodies can cross the placenta and may cause
a passive neonatal immune thrombocytopenia, but anti-
platelet antibodies are not always detectable in maternal
serum.

Severe thrombocytopenia in the newborn can cause hem-
orrhagic manifestations, the most dangerous of which is in-
tracranial hemorrhage. In our cohort, thrombocytopenia was
observed in 19.79 of neonates, which is similar to rates
previously described [4-8]. Although its incidence is rela-
tively low, intracranial bleeding is a serious thrombocytope-
nia complication in neonates born to mothers with ITP [4,
5, 9, 10]. Further, a prenatally diagnosed case of fetal intra-
cranial hemorrhage secondary to maternal ITP has recently
been reported [11]. Fetal and neonatal hemorrhagic compli-
cations remain the most pressing issues in the obstetric man-

agement of women with ITP. Our study reviewed 66 deliv-
eries in 49 women with ITP. No bleeding complications
occurred in any neonate, despite platelet counts at birth
being less than 100x10%L in 13 infants and less than 50x107L
in 4 infants,

Recent studies have attempred to determine which factors
may predict thrombocytopenia in infants born to mothers
with ITP. Several studies have found a poor correlatdon be-
tween maternal and neonatal platelet counts [12-15]. In
agreement with these studies, we failed to find a definite
correlation between these counts. Other investigators have
found thar maternal splenectomy before pregnancy is pos-
itively correlated with neonatal thrombocytopenia [2, 6, 13,
16-18}, but we observed no such correlation. Hence, it may
not be possible to predict neonatal thrombocytopenia based
on maternal clinical profiles,

Given that many of the mothers in our siudy were multi-
parous, we compared platelet counts among first and second
siblings. We found a strong positive correlation between
neonatal thrombocytopenia among siblings. Thrombocyto-
penia in a sibling was more frequently cbserved in neonates
with thrombocytopenia than in neonates without throm-
hocytopenia. Based on this result, we conclude that the pres-
ence of an older sibling with neonatal thrombocytopenia
is a risk factor for neonatal thrombocytopenia in subsequent
pregnancies. Previous studies have described similar findings
[18-20}. The precise mechanisms underlying this phenomen-
on remain unclear. However, it is possible that the biological
aggressiveness of the maternal antibodies and their avidity
for platelets remain unchanged over time and over multiple
pregrancies {20]. /

Our study has several limitations. The first is the retro-
spective study design. Our data collection was limited to
information documented in the patent’s medical chart and
available in the laboratory database, For example, we were
unable to include information on platelet-associated im-
munoglobulin G and serum antiplatelet antibady levels be-
cause these data were not collected for every patient.

Blood Res 2014;49:259-64.
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Fig. 2. Distribution of the maternal platelet count during early pregnancy and at delivery refative o neonatal thrombocytopenia.
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Fig. 3. Correlation between the minimum platelet (plt) counts of the
first and second siblings born to multiparous mothers with idiopathic
thrombocytopenic purpura.

Furthermore, the postnatal platelet count was not followed
for every neonate with a normal platelet count at birth.
For these neonates, the nadir platelet count was assumed
to be identical to the platelet count at birth. The study
is also limited by sample size. Although our sample size
was relatively large compared with other single-center stud-
ies, a larger number of study participants is required for
reliable multivariable analysis. Finally, our hospital is a major
referral center for pregnancies complicated by severe mater-
nal diseases; this referral bias may have led to the inclusion
of patients with particularly severe diseases.

In conclusion, the incidence of poor neonatal outcomes
for mothers with ITP is extremely low. We were unable
to predict neonatal thrombocytopenia based on maternal
factors such as treatment history or platelet count during
pregnancy. The presence or absence of an infant’s sibling
with thrombocytopenia was the only parameter to predict
the neonatal clinical course of a subsequent pregnancy.

No potential conflicts of interest relevant to this article
were reported.
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Increased risk of pregnancy-induce
hypertension and operative delivery
after conception induced by in vitre
fertilization/intracytoplasmic sperm
injection in women aged 40 years
and older

Masatake Toshimitsu, M.D., Takeshi Nagamatsu, M.D., Ph.D., Takaaki Nagasaka, M.D.,
Yuki lwasawa-Kawai, M.D., Ph.D., Atsushi Komatsu, M.D., Ph.D., Takahiro Yamashita, M.D., Ph.D.,
Yutaka Osuga, M.D., Ph.D., and Tomoyuki Fujii, M.D., Ph.D.

Department of Obstetrics and Gynecology, Faculty of Medicine, University of Tokyo, Tokyo, Japan

Objective: To clarify the association between preconception fertility status and obstetric outcomes in women aged 40 years and older.
Design: Retrospective study by reviewing medical records.

Setting: Tertiary perinatal center in a university hospital.

Patient(s): 330 women aged 40 years and older who delivered a singleton from 2006 to 2010, and 450 women aged 30 to 34 years who
delivered at the same facility as controls.

Intervention(s): None.

Main Outcome Measure(s): Incidence of pregnancy-induced hypertension, gestational diabetes mellitus, preterm birth, low birth
weight, and mode of delivery assessed based on the mode of conception; spontaneous conception (SC) and in vitro fertilization/
intracytoplasmic sperm injection conception (IVE-ICSI).

Result(s): The incidence of pregnancy-induced hypertension was statistically significantly higher in IVF-ICSI group than the SC group.
This gap was commonly observed in both the women aged 40 years and older and those in the 30 to 34 age group. No statistically
significant difference was observed in the frequency of gestational diabetes mellitus, preterm birth, or low birth weight. As a
characteristic of nulliparous women of advanced age, the rate of operative delivery, which includes emergency cesarean section and
instrumental delivery, was statistically significantly higher in IVF-ICSI group than in the SC group. Detailed investigation into the
medical indications for operative delivery revealed that the difference was attributable to the elevated incidence of labor protraction
and arrest.

Conclusion(s): Preconception fertility status can be a predicting factor of the incidence of pregnancy-induced hypertension and labor
outcome, especially for women aged 40 years and older. (Fertil Steril® 2014;102:1065-70.
©2014 by American Society for Reproductive Medicine.}

Key Words: Advanced maternal age, assisted reproduction technology, labor abnormality,
preconception fertility status, pregnancy-induced hypertension
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higher career goals, later age of marriage, and advances in
assisted reproductive technology (ART). This trend is
noticeable in Japan, especially in Tokyo, a representative
city. According to the Tokyo metropolitan government’s
2012 statistics, the percentage of women over age 35 giving
birth has reached 33.2% {4). Purther, at our facility located
in central Tokyo, the proportion of women over age 35
exceeded 50% of all delivery cases in 2012. Although
advanced maternal age has been defined as age 35 or over,
the proportion of pregnancies that belong in that age
category has been increasing in modern obstetrics.

It is generally acknowledged that women’s reproductive
capacity declines with age (5). With the emerging social ten-
dency to delay childbirth, more and more women are
benefiting from ART to overcome age-related infertility.
Although a consensus is lacking, an increasing number of
studies have suggested an adverse impact from in vitro fertil-
ization with or without intracytoplasmic sperm injection
(IVF-ICSI), on obstetric outcomes. These include preterm
birth, low birth weight (LBW), hypertensive disorders, and
congenital malformation (6, 7). The majority of these
previous studies evaluated the data without categorizing the
women into age groups. Reflecting the current increase of
IVE-ICSI conceptions among advanced age women, it is
important clinically to gain knowledge about obstetric out-
comes in advanced age women who require IVE-ICSL

Our study clarified the correlation of perinatal outcomes
with the mode of conception, focusing on woman aged 40
and older {advanced age group). In addition, we conducted
a comparison with a younger control group, aged 30 to
34 years, to confirm the age-specific influence.

MATERIALS AND METHODS

Under the approval of the institutional review board of the
University of Tokyo, a retrospective analysis of pregnancies
managed at the University of Tokyo Hospital (Tokyo, Japan)
from January 2006 to December 2010 was performed. Clinical

data were extracted by reviewing obstetric records. All the .

pregnant women aged 40 and older who delivered a singleton
without fetal anomalies after 22 weeks of gestation during the
study period {330 women)} were classified into two categories
based on the mode of conception: a group of spontaneous
conception (SC) and a group of conception through IVF-
ICSI procedures, All of the embryos transferred were autolo-
gous, as gamete donation is not approved in Japan. All the
women aged 30 to 34 who delivered a singleton without fetal
anomalies after 22 weeks of gestation at our facility from
January 2009 to December 2010 {450 women) were set up
as a control population to elucidate the age-associated
impact.

In the analysis of obstetric complications, the incidence of
pregnancy-induced hypertension (PIH]}, gestational diabetes
mellitus {GDM), preterm birth (defined as delivery at
<37 weeks of gestation), LBW (defined as birth weight
<2,500 g}, and umbilical artery pH were examined. We diag-
nosed PTH based on the clinical criteria set by the Japan Soci-
ety for the Study of Hypertension in Pregnancy: systolic
pressure > 140 mm Hg or diastolic pressure >90 mm Hg after

20 weeks of gestation. We diagnosed GDM with a 75-g oral
glucose tolerance test, which was interpreted as positive
when the results met two of the following criteria:
> 100 mg/dL in fasting, > 180 mg/dL at 1 hour after load,
or > 150 mg/dL at 2 hours.

In the analysis of delivery outcomes, the mode of delivery
was evaluated by excluding women who received epidural
analgesia because this can negatively affect the spontaneous
vaginal delivery rate. In the assessment of delivery outcomes,
total cases were separated into a group undergoing elective
cesarean section and a group who tried vaginal delivery.
The group who tried vaginal delivery was divided into women
who completed a spontaneous vaginal delivery and those who
received operative intervention by forcepsfvacuum or
emergency cesarean section. In all analyses, pregnancies
with fetal major congenital abnormalities or chromosomal
abnormalities were excluded because they affect obstetric
management.

Statistical analysis was performed using JMP 9 software
(SAS Institute). The incidences of obstetric complications
and delivery outcomes were analyzed by chi-square test.
P<.05 was considered statistically significant. Odds ratios
{ORs) with 95% confidence intervals were calculated.

RESULTS

During the targeted study petiod, 330 women in the advanced
age group and 450 women in the younger control group were
found to meet the inclusion criteria described in Materials and
Methods. Maternal characteristics in each age group are
summarized separately based on the mode of conception in
Table 1. In the advanced age group, 242 cases (73.3%) were
conceived spontaneously and 88 cases {26.7%) by IVF-ICSI.
In the younger control group, 422 cases {93.8%) were
conceived spontaneously and 28 cases (6.2%) by IVF-ICSL
As expected, IVF-ICSI was more prevalent in the advanced
age group than the younger control group. This reflects the
generally-acknowledged impact age has on women’s fertility.
The mean age, prepregnancy body mass index (BMI), weight
gain during pregnancy, and medical complications of women
with SC and women with IVF-ICSI conception were compara-
ble between both groups (See Table 1).

The incidences of the obstetric complications were
analyzed, targeting total cases from each age group, as shown
in Table 2 (analysis 1 in Supplemental Fig, 1, available online).
A statistically significant inicrease in the incidence of PIH was
confirmed in pregnancies conceived by IVF-ICSI in both
groups (P=.002 advanced age group, and P=.010 younger
control group). When the two groups were compared, PIH
occurred more frequently in the advanced age group regardless
of mode of conception, with statistical significance in the SC
group (P=.002) (Fig. 1A). No statistically significant differ-
ences that depended on the mode of conception were observed
in the incidence of GDM, preterm birth, or LBW (see Table 2.

The relevance of prepregnancy fertility status to mode of
delivery'was examined. There were 53 cases (23.9%) of elective
cesarean sections in SC group and 28 cases (34.6%) in the IVF-
ICSI group among the advanced age group. There were 76
cases (18.6%) and 5 cases (19.2%], respectively, in the younger
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Summary of basic characteristics.

Age 240 (n = 330) Age 30-34 (n = 450)

Characteristic SC 73.3%(242) IVF-ICS126.7% (88) Pvalue SC93.8% (422) IVF-ICSI 6.2% (28) Pvalue
Age at delivery (y) 41214 45415 066 321414 325415 140
Parity
Nulliparous 45.9% (111) 79.5% (70) 59.7% (252) 89.3% (25)
Multiparous 54.1% {(131) 20.5% (18) 40.3% (170) 10.7% (3)
Prepregnancy BMI 212429 215430 289 205432 213437 214
<25 90.5% (219) 88.6% (78) 92.9% (392) 82.1% (23)
25-29.9 4% (18) 8.0% (7) 5.2% (22) 10.7% (3)
=30 2.1% (5) 3.4% (3) 1.9% (8) 7.1% (2)
Weight gain during pregnancy (kg) 88437 8.5+ 34 564 9.6 %36 84428 081
Maternal cornplications
Hypertension 1.2% (3) 2.3% (2) 515 0.2% (1) 0(0) 720
Diabetes mellitus 1.2% (3) 0% (0) A7 0.7% (3) 0(0) .534
Uterine fibroids 15.7% (38) 10,2% (9) 195 6.6% (28) 7.1% (2) 918
Birth weight of neonate (g) 2,956 + 433 2,925 4 644 615 2,931 4 463 2,954 4 401 799
Umbilical artery pH 7.30 4+ 0.07 7.29 + 0.05 519 7.30 4 0,06 7.28 £ 0.05 165

Note: Values are prasented as mean = standard deviation. Values in parentheses represent the number of women in each group. BMI = body mass index; IVF-ICS! = in vitro fertilization/intracy-

toplasmic sperm injection; SC = spontaneous conception.
Toshimitsu, IVF pregnancy outcomes in women over 40. Fertil Steril 2014,

control group. No statistically significant difference in the
proportion of elective cesarean sections between SC group
and IVF-ICSI group was detected in either group (P=.067
advanced age group, and P=.939 younger control group).

The success rate of vaginal deliveries was assessed after
excluding cases of elective cesarean section from both the
SC and IVF-ICSI groups. Additionally, as anesthesia can
diminish labor power and negatively affect the success rate
of spontaneous delivery, the cases of tried vaginal delivery
under epidural anesthesia were also excluded in the analysis
of delivery outcomes (analysis 2 in Supplemental Fig. 1). As
shown in Figure 1B and in the upper part of Table 3, within
the advanced age group, the IVF-ICSI group showed a statis-
tically significantly lower success rate of spontaneous vaginal
delivery than the SC group: 52.8% in IVF-ICSI group and
83.4% in SC group. It is interesting that this gap in the success
rate of spontaneous vaginal delivery was not observed in the
younger control group: 81.0% in IVF-ICSI group and 85.5%
in SC group. The parameters related to neonatal outcome,
including birth weight and umbilical artery pH, were compa-
rable between the SC and IVF-ICSI groups in both age cate-
gories {see Table 1).

The diminished success rate of spontaneous vaginal de-
livery after IVF-ICSI conception in the advanced age group
was more apparent in nulliparous women than multiparous
women (upper part in Table 3), Therefore, further analysis tar-
geting nulliparous women was conducted (analysis 3 in
Supplemental Fig. 1). To elucidate the causative factors asso-
ciated with the diminished chance of spontaneous vaginal de-
livery, we investigated the medical indications for operative
delivery in the nulliparous women (lower part in Table 3). In
the advanced age group, increased occurrence of failed deliv-
ery progress, including protracted and arrested labor (14.9%
in SC group vs. 38.1% in IVE-ICSI group), rather than non-
reassuring fetal status (10.3% vs. 7.1%) contributed to the
elevated incidence of operative delivery in IVF-ICSI concep-
tion. In contrast, in the younger control group, no difference
in operative delivery rate was found depending on mode of
conception, regardless of parity.

DISCUSSION

With the growing tendency within advanced societies to
delay childbirth, IVE-ICSI pregnancy is becoming more

Incidence of obstetric complications.

Age 240 (n = 330)

Age 30-34 (n = 450)

Complication sc IVF-ICSI .Pvalue OR (95% Cl) sC IVF-ICSI Pvalue OR (95% CI)
PIH 7.9% (19)  20.5% (18) 002 3.02(1.49-6,09) 26%{11) 14.3%(4) 010 6.23(1.63-19.8)
GDM 2.1% (5) 1.1% (1) 558 NA 0.5% (2) 0(0) 612 NA
Preterm birth 7% (17)  12.5% (11) 128 NA 8.1% (34) 3.6% O] 344 NA
Frequency of LBW  7.9% (19) 2.3%(2) 044 0.27 (0.04-097) 6.9% (29) 7.1% (2) 957 NA

Note:Values in parentheses represents the nurber of women in each group. GDM = gestational diabetes mellitus; IVF-ICSI = in vitro fertilizationvi ntracytop!asmlc sperm injection; LBW = low birth

weight; PIH = pregnancy-induced hypertension; SC = spontaneous conception.
Toshimitsu. IVF pregnancy outcomes. in women over 40. Fertil Sterif 2014,
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common, even as the degree of age-dependent decline in
fertility varies among women of advanced age: This study
explored the impact of prepregnancy fertility status on preg-
nancy outcomes and its difference between two age groups.
One of our important findings is that PIH occurred more
frequently in pregnancy after IVE-ICSI than SC. This differ-
ence was shared between two maternal age groups, and an
age-dependent elevation in the prevalence was also indicated.
Supporting our findings, maternal age and IVF preghancy
have been reported, respectively, as factors linked with
increased risk for PIH (4, 6, 8). Indeed, aging is associated
with systemic endothelial dysfunction even in normotensive
women, which may then contribute to the age-related risk
for PIH (9, 10). On the other hand, the exact etiology of

high PIH incidence after IVF-ICSI is not understood. A
possible explanation is that reduced reproductive capacity,
manifested as infertility that requires artificial technology
to achieve pregnancy, might be involved in the pathology
of PIH. Supporting this idea, preconception maternal factors,
rather than the type of ART procedure, are implied to be asso-
ciated with adverse outcomes (11, 12}. Another possibility is
that hormonal pretreatment and/or the IVF-ICSI procedure
directly affects the incidence of PIH (6, 13}, In either case,
the recognition of advanced-age pregnancy achieved by
IVE-ICSI as the highest risk group for PIH could contribute
to better risk assessment in obstetric practice.

Another significant finding in the present study was the
reduced success rate of spontaneous vaginal delivery from

Qutcomes after trial of attempted vaginal delivery and indications for operative delivery.
Age 240 (n = 222)

Age 30-34 (n = 353)

OR
IVF-ICSI  Pvalue (85%Ch

Quicome sC WF-ICSI  Pvalue OR (85% Ch) SC
After trial of attempted vaginal delivery
Total woren 169 53 332 21
Spontaneous 83.4% (141} 52.8% (28) 85.5% 284y 81.0% (17)
QOperative 16.6% (28)  47.2% (25} <001 4.50(Q2.30-889) 145% (48} 19.0% (4) 578 NA
Nultiparous women 87 42 209 19
Spontaneous 73.6% (64) 47 6% (20} 799% (167) 78.9% (15)
Operative 26.4% (23)  52.4% (22) 004  3.06(1.42-6.69) 20.1% 42) 21.1% 4) 921 NA
Multiparous women 82 11 123 2
Spontaneous 93.8% (77) 72.7% (8) 95.1% (117)  100% (2)
Operative 6.1% (5) 27.3% (3) 046 577 (1.04-285) 4.9% (6) 0 656 NA
Indications for operative delivery in nulliparous women
No complications 73.6% (64) 47.6% (20} 79.9% (167) 78.9% (15)
Protracted and arrested labor  14.9% (13)  38.1% (16) 004 350(1.49-8.39) 12.0% {25) 21.1% &) 288 NA
NRFS 10.3% (9) 7.1% (3) 548 NA 7.2% (15) 00y 100 NA
Other factors 1.1% (1) 7.1% (3) 077 NA 1.0% (2) 0 {0} 554 NA
Total 100% (87) 100% (42) 100% (209)  100% (19)

Note: Values in parentheses represents the number of women in each group. Ci = confidence interval; IVF-ICSt = in vitro fertilization/intracytoplasmic sperm injection; NRFS = nonreassuring fetal
status;.OR = odds ratio; SC = spontaneous conception.

Toshiritsu. IVF pregnancy outcomes in women over 40. Fertil Steril 2014.
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IVE-ICSI in the advanced age group. This observation is
limited to the advanced age group. Detailed analysis of the in-
dications for operative delivery revealed that nulliparous
pregnancy after IVE-ICSI was at a higher risk for failed labor,
consequently leading to forceps delivery and emergency
cesarean section. As neonatal weight was not related to the
mode of conception, functional impairment of uterine con-
tractions and/or the birth canal might be involved in the
confirmed reduction of successful spontaneous vaginal deliv-
eries. Several past studies have proposed a correlation
between advanced maternal age and dysfunctional labor
(14) resulting in an increase in the cesarean delivery rate
{15). Our data possibly give a novel insight into this simple
understanding of the aging effect on labor progress. In cases
of SC, a comparable success rate of spontaneous delivery was
indicated between the advanced age group and the younger
control group. This indicates that the negative aging effect
hampering successful laboris negligible in women with a pre-
served capacity to conceive in spite of their age. Conversely,
even in the same age population, women who need
IVE-ICSI to achieve pregnancy have diminished potential to
complete delivery without medical intervention. Aging-
associated dysfunction of myometrial contractility and
decrease in oxytocin responses were described in previous
in vitro studies using human samples (16, 17}. At present,
however, a biophysiologic mechanism to explain why
impairment of fertility and labor dysfunction concurrently
occur in some women at an advanced age has yet to be
answered. In the younger control group, we found no
apparent difference in the success rate of vaginal delivery,
marking a clear contrast with the advanced-age group. One
possible explanation for the discrepancy between the two
groups is that infertility factors in younger women may
fundamentally differ from the age-dependent reduction in
reproductive capacity in older women.

The present study has some limitations. Recent studies
imply that infertility-causing factors and variation in IVF
modality can alter the incidence of some obstetric outcomes
(9, 18, 19). However, as a large number of women are
referred to our facility after achieving conception at local
IVF clinics, we could not obtain full clinical information,
such as indications for IVF-ICSI treatment, mode of ovarian
induction, use of cryopreserved embryo, and embryonic stage
at transfer. Therefore, it remains unknown whether the
adverse perinatal outcomes confirmed in IVF-ICSI pregnancy
were aftributable to some medical treatment conducted in
ART or to prepregnancy physical conditions specific to infer-
tile women.

Another limitation is the racial homogeneity of the target
population. Because the majority of clinical data analyzed in
this study are derived from Japanese women, it is necessary to
be cautious about applying our results to other racial groups.

In addition, the influence of a confounding bias associ-
ated with socioeconomic status was not completely excluded
in this study because the delivery records at our facility lacked
detailed information on household income and education
level, However, such a bias seems unlikely, as our study pop-
ulation was estimated to be relatively homogenous in income
range and education status. Low-income woman were not

Fertility and Sterility®

included in this study population because welfare recipients
were not admissible to our hospital during the research period.
No obvious variation in insurance status exists in Japan
because all people are covered under the same universal health
insurance. The majority of pregnant women managed in our
facility are highly educated, as women living in Tokyo show
college/university attendance rates of more than 70% (20).
In conclusion, conception by IVE-ICSI is associated with
an increased risk for PIH, independent from age on its inci-
dence. In women aged 40 years and older, failed labor is
more prevalent in pregnancies achieved by IVE-ICSI than
SC. These observations suggest that giving consideration to
preconception fertility status is important in risk assessment
for obstefric outcomes, especially in cases of advanced-age
women. This new concept of risk categorization based on pre-
pregnancy infertility status could benefit modern perinatal
medicine facing the issue of advancing maternal age.
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Factors that predict poor clinical course among patients
hospitalized with pelvic inflammatory disease

Miyoko Terao, Kaori Koga, Akihisa Fujimoto, Osamu Wada-Hiraike, Yutaka Osuga,
Tetsu Yano and Shiro Kozuma

Department of Obstetrics and Gynecology, The University of Tokyo, Tokyo, Japan

Abstract

Aim: The aim of this study was to identify factors that can predict clinical course among patients hospitalized
with pelvic inflammatory disease (PID).

Methods: Ninety-three patients who needed hospitalization with a diagnosis of PID were retrospectively
studied. Patients who were discharged within 7 days by conservative treatment were defined as favorable
course cases (1 =44). Patients who needed more than 7 days of hospitalization and /or surgery were defined as
poor course cases (1 = 49). Twenty variables were evaluated by univariate and logistic regression analysis: age,
history of pregnancy/delivery, gynecological open/laparoscopic surgery, PID, oral contraceptives/
intrauterine device use and intrauterine operation before onset, body temperature, signs of peritoneal irrita-
tion, vomiting/diarrhea, abnormal vaginal discharge, endometriosis/ fibroid /adenomyosis/any cystic lesion
detected by ultrasonography, white blood cell counts/C-reactive protein (CRP) levels . The cut-off value was
calculated by receiver-operator curve (ROC) analysis.

Results: Factors associated with poor clinical course were advanced age (P < 0.01), history of gynecological
open surgery (P <0.05), any cystic lesion detected by ultrasonography (P <0.05) and high CRP levels
(P < 0.05). High CRP levels and infrauterine operation before onset were independently associated with poor
clinical course. The cut-off value for CRP was 44 mg/dL.

Conclusion: This study identified variables that can predict poor clinical course of PID. These results can assist
gynecologists with identifying patients at risk and optimizing the choice of management.

Key words: Creactive protein, pelvic inflammatory disease, risk factors, tubo-ovarian abscess,
ultrasonography.

Introduction

Pelvic inflammatory disease (PID) occurs in approxi-
mately one in 10 women in their reproductive period.!
Clinical diagnostic criteria for PID according to the
Center for Disease Control and Prevention (CDC)
include cervical motion tenderness, uterine tender-
ness, adnexal tenderness, oral temperature of more
than 38.3C, abnormal cervical or vaginal mucopurulent

discharge, elevated erythrocyte sedimenfation rate,
elevated C-reactive protein (CRP) level, histopathologi-
cal evidence of endometritis, fluid-filled tubes with
tubo-ovarian complex shown by transvaginal sonogra-
phy or magnetic resonance imaging techniques, and
laparoscopic abnormalities consistent with PID.? Once
the clinical diagnosis of PID is made, however, the
clinical course varies among cases, and no criteria
exists to classify severity. Criteria proposed by CDC for
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PID that require hospitalization include: (i) surgical
emergencies cannot be ruled out; (ii) the patient is
pregnant; (iii) the patient does not respond to oral anti-
microbial therapy; (iv) the patient is unable to follow or
tolerate outpatient therapy; or (v) the patient has severe
illness, nausea, vomiting or high fever. However, risk
factors for a poor clinical course for patients who are
hospitalized with PID are not well known.

One of the most frustrating aspects of managing PID
is that it is difficult to predict clinical course on admis-
sion, where information such as microbiology results is
limited. After admission, most patients are initially
administrated i.v. antibiotics. However, some patients
do not respond to antibiotics and therefore require an
alternative antibiotic or surgery. The aim of this study
was to identify risk factors for poor clinical course
among patients hospitalized with PID, such as pro-
longed hospital stay and surgery, from patient informa-
tion collected on admission. In this study, we chose 20
variables including epidemiological factors, clinical
signs, ultrasonographic findings and laboratory data
that can be obtained on admission, and evaluated their
association with clinical course.

Methods

The medical records from 93 patients who were admit-
ted to the University of Tokyo Hospital with a diagno-
sis of PID in the period January 2005 to April 2011 were
studied retrospectively. Medical records from pregnant
women were excluded from the study. Clinical data
including medical history, results of physical examina-
tions, laboratory and image analyses, and the clinical
course of each patient were obtained from medical
records. The diagnosis of PID and the decision of
admission was made according to guidelines proposed
by the CDC.? Of the total, 28 patients did not respond to
oral antimicrobial therapy, 25 patients were unable to
follow or tolerate outpatient therapy, and 40 patients
had severe illness, nausea, vomiting or high fever. This
study was approved by the institutional review board
of the University of Tokyo.

According to the clinical course, patients were
divided into two groups: those who were discharged
within 7 days and given conservative treatment (favor-
able clinical course group, n=44), and those who
needed hospitalization for more than 7 days and/or
surgical intervention (poor clinical course group,
n=49). Seven days was chosen because the median
duration of hospitalization for all cases was 7 days and
therefore cases were evenly distributed into two
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groups if they were divided by 7 days. After the admis-
sion, all patients were managed according to the guide-
line of the University of Tokyo Hospital’s Infectious
Disease Board. This guideline proposes that parenteral
antibiotic therapy, principally the third generation of
cephalosporin, is initially started, and second-line anti-
biotics and/or surgical interventions are considered
if the first-line antibiotic therapy fails to control the
inflammation.

Twenty variables that can be obtained on admission
and before conducting invasive/time-consuming diag-
nostic tests (age, history of pregnancy/delivery, history
of gynecological open/laparoscopic surgery, history of
PID, history of oral contraceptives/intrauterine device
[IUD] use, history of intrauterine operation before
onset, body temperature on admission, signs of peri-
toneal irritation, vomiting and diarrhea, abnormal
vaginal discharge, presence of endometriosis, fibroid,
adenomyosis and any cystic lesion in the pelvis
detected by ultrasonography, white blood cell [WBC]
counts and C-reactive protein [CRP] level) were evalu-
ated to assess their association with the clinical course
of PID. Intrauterine operations include collection
of endometrial cytology, intrauterine insemination,
embryo transfer, induced abortion and removal of IUD.
They were categorized into one group because they
share common procedures: inserting instruments into
the uterine cavity through the cervix. Factors such as
microbiologic findings or magnetic resonance imaging
(MRT)/laparoscopic findings are not included because
these are not always available on admission.

Binary logistic regression univariate analysis of the
possible risk factors for poor clinical course, followed
by a forward stepwise variable selection and logistic
regression analysis, were performed in order to elimi-
nate confounding factors using StatView ver. 5.0 soft-
ware. A P-value of less than 0.05 was considered
statistically significant. The cut-off value for CRP level
was calculated by receiver—operator curve (ROC)
analysis.

Results

Patient characteristics are summarized in Table 1.
Using univariate analysis, significant factors that were
associated with poor clinical course were: advanced
patient age (odds ratio [OR]=1.07, 95% confidence
interval [CI]=1.02~1.13, P <0.01), history of gyneco-
logical open surgery (OR=3.68, 95% CI=1.30-
104, P<0.05), presence of any cystic lesion in
the pelvis detected by ultrasonography (OR=5.11,
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Table 1 Patients’ characteristics, and univariate and logistic regression analysis of factors related to the clinical outcome PID

Factors Favorable clinical ~ Poor clinical Odds 95% CI P-values
course {n =44) course (n=49) ratios

Age (years) 342=+91 391+79 1.071 1.017-1.129  <0.01
No. of pregnancies 0.48 = 0.51 0.32 =048 0.582 0.253-1.340 NS
No. of deliveries 0.31 = 047 0.29 £ 0.46 0.857 0.353-2.081 NS
History of gynecological open surgery 6 (13.6) 18 (36.7) 3.677 1.302-10.39  <0.05
History of gynecological laparoscopic surgery 5 (11.3) 11 (22.4) 2.258 0.717-7.155 NS
History of PID 7 (15.9) 13 (26.5) 1.909 0.683-5331 NS
History of oral contraceptive use 3 (6.8) 4(8.2) 121481 0.256-5.756 NS
History of IUD use 0 (0.0) 1(2.0) NA NA NA
History of intrauterine operation before onset 5(11.4) 13 (26.5) 2.817 0.913-8.690 NS
Body temperature on admission 37.8 £0.8 37.7+ 0.8 0.870 0.400-1.446 NS
Signs of peritoneal irritation 4(9.1) 16 (32.7) 0.853 0.357-2.037 NS
Vomiting 2 (4.5) 8 (16.3) 4.098 0.820-2046 NS
Diarrhea 2 (4.5) 3(6.1) 1.370 0.218-8.603 NS
Abnormal vaginal discharge 0 (0.0) 2 (41) NA NA NA
Endometriosis 27 (61.4) 38 (77.6) 2175 0.880-5.376 NS
Fibroid 13 (29.5) 21 (42.9) 1.788 0.757-4.227 NS
Adenomyosis 7 (15.9) 14 (28.6) 2.144 0.764-5.853 NS
Any cystic lesion in the pelvis 33 (75.0) 46 (93.9) 5111 1.321-19.77  <0.05
White blood cell counts on admission (x10%) 13.7 £ 4.0 139+ 4.8 1.000 1.000-1.000 NS
CRP levels on admission 6.67 = 8.54 10.73 = 849 1.060 1.006-1.120  <0.05

Values are give as mean = standard deviation or number (percentage). CI, confidence interval; CRF, C-reactive protein; IUD, intrauterine
device; NA, not applicable; NS, non-significant; PID, pelvic inflammatory disease.

Table 2 Multivariate analysis of factors related to the clinical course of PID

Factors P-values Odds 95% CI
ratios

History of gynecological open surgery NS 2.268  0.720-7.142

History of intrauterine operation before onset P<0.05 4182 1.197-4.604

Vomiting NS 3.922  0.693-22.20

Any cystic lesion in the pelvis NS 2.268  0.897-18.08

CRP levels on admission P<005 107  1.006-1.130

Likelihood ratio P<0.0005. CI, confidence interval; CRP, C-reactive protein; NS, non-~

significant; PID, pelvic inflammatory disease.

CI=1.32-19.8, P < 0.05) and high CRP level (OR = 1.06,
CI=1.01-1.12, P<0.05) (Tablel). According to a
forward stepwise variable selection, five variables
(history of gynecological open surgery, history of
intrauterine operation before onset, vomiting, any
cystic lesion in the pelvis detected by ultrasonography,
CRP level) were selected for logistic regression analysis
(likelihood ratio P <0.0005). Significant factors that
were independently associated with poor clinical
outcome were history of intrauterine operation before
onset (OR=4.18, CI=1.20-14.6, P <0.05) and high
CRP level (OR = 1.07, CI = 1.01-1.14, P < 0.05) (Table 2).
The breakdown for gynecological open surgery
was as follows (poor clinical course case/total case):
oophorectomy/cystectomy due to ovarian tumor/
abscess (11/14), Cesarean section (3/6), correction of

© 2013 The Authors

uterine anomaly (2/2), salpingectomy due to abscess
(1/1) and myomectomy (1/1). The breakdown for
intrauterine operation was as follows (poor clinical
course case/total case): collection of cytology (5/5),
embryo transfer (4/5), intrauterine insemination (1/2),
induced abortion (0/2), removal of IUD (1/1) and
others (2/3).

As for CRP levels, ROC analysis showed that the
area under the curve (AUC) was 0.67 and the cut-off
level was 4.4 mg/dL, yielding a sensitivity of 76.2%
and specificity of 58.4% (Fig. 1).

Discussion

This is the first study that has comprehensively ana-
lyzed the effect of multiple variables that are available
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Figure 1 Cut-off value for C-reactive protein level was
calculated by receiver-operator curve analysis. The
area under the curve (AUC) was 0.67 and the cut-off
level was 4.4 mg/dL, yielding a sensitivity of 76.2%
and specificity of 58.4%.

on admission, on the clinical course of PID, In this
study, five variables ~advanced patient age, history of
gynecological open surgery, presence of any cystic
lesion in the pelvis detected by ultrasonography and
high CRP levels on admission — were identified as
factors associated with poor clinical course. These
factors are potential predictors for poor prognosis,
although they could be confounded. Using logistic
regression analysis, a history of intrauterine operation
before onset and high CRP levels on admission were
found to be independently associated with poor clini-
cal course. A history of pregnancy/delivery, history of
oral contraceptives/IUD use, history of gynecological
laparoscopic surgery, history of PID, body temperature
on admission, signs of peritoneal irritation, vomiting
and diarrhea, abnormal vaginal discharge, presence of
endometriosis, fibroid, adenomyosis detected by ultra-
sonography and WBC counts were not associated with
poor clinical course.

Our study findings were congruent with previous
observations that indicated an association between
advanced patient age and poor clinical course. Jamie-
son et al. demonstrated that older women (=35 years)
have an elevated risk of a complicated clinical course of
PID, such as surgery and prolonged hospitaliza-
tion (=14 days)? Similarly, Viberga etal. found that
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advanced age (>35 years) was an independent factor
strongly associated with an increased risk of surgery
for PID.* This was also the case for tubo-ovarian abscess
(TOA); that is, older age was identified as a risk for
high failure rate of conservative treatment of TOA.5
Possible explanations for poor clinical course in
women of advanced age are inherent weakness or vul-
nerability, and a tendency to admit at an advanced
stage of PID, due to a low index of suspicion
among gynecologists, that results in delayed diagnosis.
Careful management is needed for advanced aged PID
patients.

In attempting to find risk factors that are available on
admission, we analyzed the association of patients’ his-
tories of pregnancy, delivery, gynecological open/
laparoscopic surgery and PID, oral contraceptives/
IUD wuse, and clinical course of PID. Previous
investigations have not evaluated the association
between past operative histories and the severity of
PID. In the current study, we have demonstrated that
patients with a history of gynecological open surgery
had a higher rate of poor prognosis. It is possible that
women who have undergone open surgery may have
intraperitoneal adhesion, which causes unfavorable
effects on the peritoneal environment once PID has
developed. Conditions that require open surgery such
as severe endometriosis or congenital malformation
per se may also have a negative impact on clinical
course. History of PID, on the other hand, is not asso-
ciated with clinical course, which is consistent with
previous findings.*

This study concluded that specific clinical symptoms
such as signs of peritoneal irritation, vomiting and
diarrhea at admission and abnormal vaginal discharge
were not predictors of clinical course. Similarly, the
degree of cervical motion tenderness and adnexal ten-
derness was not associated with clinical course (data
not shown). Instead, the presence of any cystic lesion in
the pelvis detected by ultrasonography was a good
predictor of poor clinical course. The effectiveness of
transvaginal ultrasonography as a method for evaluat-
ing PID is well documented,”® although enhanced com-
puted tomography and MRI yield higher sensitivity
and specificity’ According to the current study, we
support the use of ultrasonography, which is usually
equipped in gynecological examination units, as a rou-
tinely performed procedure for the initial assessment
of PID.

Throughout this study, we did not distinguish TOA
from PID, because the diagnosis of TOA is not always
certain on admission. Alternatively, we defined a

© 2013 The Authors
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