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Abstract
Objective: The aim of this study was to investigate the underlying causes of obstetrical disseminated intravascular coagulation (DIC)

and to evaluate the laboratory and clinical signs affecting DIC-related morbidity and mortality in women diagnosed with obstetrical
DIC in a tertiary referral hospital.

Method: The retrospective study included women with DIC who either had a delivery at Dicle University Medical School Gynecology
and Obstetrics Department or were referred to this department prior to delivery between May 2006 and May 2016. DIC scoring was
performed using the DIC scoring system developed by the International Society of Thrombosis and Hemostasis (ISTH) in 2001.

Results: A total of 82 women with obstetrical DIC were included in the study. The incidence of obstetrical DIC in our department was
0.41%. Overall mortality rate was 24% and mortality occurred in 8% of the patients with a DIC score of <5 and in 12% of the patients
with a score of >5 (p=0.043). Multiple logistic regression analysis indicated that increased INR (International Normalized Ratio) and
ALT (Alanin Aminotransferaz) levels led to a significant increase in DIC-related mortality [OR: 1.803 (CI: 1.027-3.167), OR: 1.003 (CI:
1.001-1.005), respectively].

Conclusions: Obstetrical DIC may result in high mortality and morbidity. DIC scoring can be useful for predicting the prognosis and
DIC-related mortality. INR and ALT is the most important laboratory parameter in DIC and also can affect mortality.

Keywords: disseminated intravascular coagulation (DIC), mortality, obstetrics, prognosis.

DOI: 10.5798/dicletip.799622

Correspondence / Yazisma Adresi: Elif Agacayak, Dicle University School of Medicine, Department of Gynecology and Obstetrics, 21280, Diyarbakir,
Turkey e-mail: drelifagacayak@gmail.com

517


https://orcid.org/0000-0002-3156-2116
https://orcid.org/0000-0002-3285-9990
https://orcid.org/0000-0002-4215-1371
https://orcid.org/0000-0003-1684-1093
https://orcid.org/0000-0003-1781-2534
https://orcid.org/0000-0001-7982-1407
https://orcid.org/0000-0003-1349-1569
https://orcid.org/0000-0001-9142-6127
https://orcid.org/0000-0001-5986-8785
https://orcid.org/0000-0003-3550-1326
https://orcid.org/0000-0002-69341-6851

Turgut A, Peker N, Agagayak E., et al.

Obstetrik Dissemine Intravaskiiler Kuagiilasyonlu Hastalarin Prognozunda En Onemli
Faktorler: Tersiyer Bir Merkez Calismasi
0z
Amag: Bu calismanin amaci, obstetrik nedenli dissemine intravaskiiler kuagiilasyonun (DiK) altta yatan nedenlerini arastirmak ve

ticlincii basamak refere bir hastanede obstetrik DIK tanisi alan kadinlarda DiK ile iliskili morbidite ve mortaliteyi etkileyen laboratuvar
ve klinik bulgular1 degerlendirmektir.

Yontemler: Bu retrospektif calismada Dicle Universitesi Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum Anabilim Dali'nda Mayis 2006 ile
Mayis 2016 arasinda dogum yapmis olan veya dogumdan énce bu béliime sevk edilen DIK' li hastalar1 icermekteydi. DIK puanlamasi,
2001 yilinda Uluslararasi Tromboz ve Hemostaz Dernegi tarafindan gelistirilen DIK puanlama sistemi kullanilarak yapildi.

Bulgular: Toplamda 82 obstetrik DIK hastasi calismaya dahil edildi. Klinigimizde obstetrik DIK insidans1 %0,41 idi. Genel mortalite
orani %24, DIC skoru <5 olan hastalarin %8'inde ve skoru> 5 olan hastalarin %12'sinde mortalite goriilmiistiir (p = 0.043). Coklu
lojistik regresyon analizi, artmis INR ve ALT seviyelerinin DIK ile iliskili mortalitede énemli bir artisa yol actigini géstermistir [OR:
1.803 (CI: 1.027-3.167), OR: 1.003 (CI: 1.001- 1.005).

Sonug: Obstetrik DIK yiiksek mortalite ve morbidite ile sonuglanabilir. DIK skorlamasi, prognoz ve DIC ile iliskili mortaliteyi tahmin

etmek icin yararh olabilir. INR ve ALT, DIK' deki en énemli laboratuvar parametresidir ve mortaliteyi de etkileyebilmektedir.

Anahtar kelimeler: Dissemine intravaskiiler kuagiilasyon, mortalite, obstetrik, prognoz.

INTRODUCTION

Disseminated intravascular coagulation (DIC) is
a systemic condition characterized by
thrombosis and hemorrhage and is also known
as the pathological activation of the
physiological hemostatic process. As a result of
massive activation of the coagulation cascade,
DIC results in diffuse thrombi, thereby leading
to excess thrombin and reduction of coagulation
factors and platelets!. This in turn may result in
hemorrhage, thrombosis, and/or multiple
organ failure. It is commonly known that DIC is
not a stand-alone disease and always occurs
secondary to an underlying condition.
Moreover, DIC may occur during the course of
numerous diseases and also has unique
features. Most of the clinical signs arising from
DIC result from the excess circulating thrombin
that often occurs secondary to an underlying
condition such as sepsis,
obstetric/gynecological disorders, trauma,
malignancy, solid tumors, vascular anomalies,
toxic and immunological reactions, and ABO
incompatibility. Of these, common obstetric
conditions include postpartum bleeding,
hypertensive disorders during pregnancy,
HELLP syndrome, acute fatty liver, ablatio

placentae, amniotic fluid embolism,
intrauterine fetal death, molar pregnancy,
postpartum endometritis, chorioamnionitis,

and septic abortion?.

DIC is a confusing syndrome and there is no
consensus on the standard treatment method
for DIC since it can result from a wide variety of
diseases, it can present with different clinical
and laboratory signs, and its clinical course
varies greatly among patients. Therefore, there
are significant differences among the modalities
used for the management, diagnosis, and
treatment of DIC3.

Obstetrical DIC has been shown to have a
prevalence of 12.5 in 10 000 births* Despite
this low prevalence, women with DIC have high
rates of specific complications of pregnancy.
The most common cause of DIC in pregnant
women is peripartum hemorrhage, which has a
prevalence of 1-5% among all DIC patients in
developed countries. However, this rate is
considered to be higher in developing
countries>®.

The aim of this study was to investigate the
underlying causes of obstetrical DIC and to
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evaluate the laboratory and clinical signs
affecting DIC-related morbidity and mortality.

METHODS

The retrospective study included women with
DIC who either had a delivery at Dicle
University Medical School Gynecology and
Obstetrics Department or were referred to this
department prior to delivery between May
2006 and May 2016. The study was approved by
the local Ethics Committee (no:210).

DIC was scored by using the DIC scoring system
developed by the International Society of
Thrombosis and Hemostasis (ISTH) in 2001.
Table 1 presents the criteria used for scoring”.

Table I: Criteria for the diagnosis of overt DIC based on
the ISTH scoring system (7).

1. Risk assessment: Does the patient have an underlying
disorder known to be associated with overt DIC?

If yes: proceed; if no: do not use this algorithm:

2. Order global coagulation tests (platelet count, prothrombin
time (PT), fibrinogen, soluble fibrin monomers or fibrin
degradation products).

3. Score global coagulation test results
platelet count (>100=0; <100=1; <50=2)
fibrin

elevated fibrin-related marker (e.g. soluble

monomers/fibrin degradation products)

(no increase: 0; moderate increase: 2; strong increase: 3)
prolonged prothrombin time

(<3s=0;>3sbut<6s=1;>6s5=2)

fibrinogen level (>1.0 g/1 = 0; <1.0 g/1=1).

4. Calculate score.

5.If > 5: compatible with overt DIC; repeat scoring daily.

If < 5: suggestive (not affirmative) for non-overt DIC; repeat in
the next 1-2 days.

The patients were divided into 4 groups
depending on the underlying cause of DIC: (I)
hypertensive pregnancies, (II) postpartum
hemorrhage, (III) ablatio placentae, and (IV)
other causes (amniotic fluid embolism,
intrauterine fetal death, sepsis). Exclusion
criteria were as follows: gynecological diseases
(malignancy, thrombophlebitis, and infection),
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vasculitis associated with platelet consumption,
thrombotic thrombocytopenic purpura (TTP),

hemolytic uremic syndrome (HUS),
antineoplastic therapy, hematologic
malignancies associated with DIC, blood

transfusion reaction, crush injury, hemorrhagic
pancreatitis, other malignancies, and chronic
inflammatory diseases.

Age, gender, mode of delivery, requirement of
postpartum blood transfusion (types and
volumes of the blood products transfused),
hospital stay, morbidity, and previous surgeries
were recorded for each patient. The types and
volumes of the blood products transfused,
surgical procedures, requirement of secondary
surgery, and the causes of post-discharge
morbidities and mortality were also noted for
each patient. Complete blood count (CBC)
included hemoglobin (HGB), hematocrit (HCT),
platelet (PLT), white blood count (WBC(C),
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), lactate dehydrogenase
(LDH), urea, creatine, total bilirubin,
international normalized ratio (INR), activated
partial thromboplastin time (A-PTT), partial
thromboplastin time (PTT), fibrinogen, and D-
dimer level.

Statistical Analysis

Data were analyzed using SPSS 15 for Windows
(SPSS Inc, Chicago, IL, USA). Normal
distribution was tested by using the Shapiro-
Wilk test. Parametric data with normal
distribution were analyzed by using the t test
and nonparametric data were analyzed by using
the Mann-Whitney U test. Categorical variables
were analyzed using chi-square test.
Descriptive statistics were used for evaluating
the demographic characteristics and the
laboratory signs. A p value of <0.05 was
considered significant.

RESULTS

A total of 21 058 deliveries were performed in
our department between May 2006 and May
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2016. Within this period, 82 women were
diagnosed as having DIC based on the physical
examination findings and laboratory signs,
which indicates an incidence of 0.41% for
obstetrical DIC for the patients evaluated within
this period.

Of the 82 women, 28 (34.14%) had a normal
delivery and 54 (65.86%) had a cesarean

delivery.  Table 2  presents patient
characteristics, length of stay at the intensive
care unit (ICU), and laboratory signs. Table 3
presents the mortality rates for all groups.
Hypertension and ablation placenta were seen
together in one patient. Figure 1 presents the
volumes of the transfusion of blood components
with regards to mortality.

Table II: Patient characteristics and laboratory parameters.

Mortality
Surviving Non-surviving Total
X+SD X+SD X+SD g
Age 31.39+6.76 31.05+6.72 31.30+6.71 0.844
ICU Stay

10.13+12.36 11.60 + 16.31 10.49 +13.35 0.353
HTC 23.62£8.03 23.74+£9.86 23.65 + 8.46 0.959
HGB 9.86 £5.25 8.80 £ 3.65 9.60 £ 4.90 0.463
PLT 51533.63 £ 30783.69 52541.00 £+ 32238.21 51782.36 £ 30947.57 0.882

MPV 6.36 +4.07 5.33+4.36 6.10+4.14 0.3
WBC 14119.16 + 6947.55 12174.50 £ 9489.31 13638.99 + 7635.41 0.406
ALT 114.50 £ 192.63 470.50 + 529.71 202.40 + 343.99 .001
AST 251.86+472.45 904.00 + 915.75 412.88 + 668.31 .001
LDH 869.54 + 805.32 1542.62 + 665.00 1012.34 +821.73 .001
URE 52.39+47.87 92.40+110.01 62.27 £ 69.96 .306
CR 1.96 +3.46 2.68+2.39 2.14+3.23 .009
T_BILL. 3.22+5.20 3.24+4.40 3.23+4.99 411
INR 1.63+0.82 2.42+1.04 1.83+0.94 .001
APTT 55.75 £ 36.52 106.76 £ 143.19 68.50 + 80.13 .014
PTZ 20.21+8.38 29.77 £12.11 22.57 £10.23 .001
Fibrinogen 105.48 £ 85.99 93.19+ 104.67 102.44 £90.42 .145
D-dimer 21.72 £55.45 15.01+12.91 20.00 £ 48.23 .886

ICU: intensive care unit, ALT: alanine aminotransferase, AST: aspartate aminotransferase, LDH: lactate dehydrogenase, INR: international normalized
ratio, aPTT: activated partial thromboplastin time, PTT: partial thromboplastin time p<0.05 statistically significant (in bold).

Table III: Mortality rates in the groups.

Mortality Status

Surviving  Non-surviving P
HT n(%) 15(68.1%) 7(31.8%)
oI Hemorrhage n (%) 32 (80%) 8 (20%)
GROUP  Ablatio n(%) 10(90.9%)  1(9.09%) 0193
Placentae
Others n(%) 4(50.0%) 4 (50.0%)

Overt DIC was diagnosed in patients with an
ISTH score of >5. Table 4 presents the mortality
rates with regards to the DIC scores. Table 5
presents multiple logistic regression analysis
results based on the laboratory parameters.
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Table IV: Mortality rates based on the DIC scores.

DIC score
P
<=5 >5
Surviving SO 40 (65.57%) 21 (34.43%)
Mortality (%) 0.043
Status '
Non- Count
0, 0,
surviving (%) 8 (40.00%) 12 (60.00%)

Table V: Multiple logistic regression analysis results
based on the laboratory parameters.

Multivariate Logistic Regression
95% CI for OR
p OR
Lower Upper
ALT 0.007 1.003 1.001 1.005
INR 0.040 1.803 1.027 3.167

Of the 82 patients, 45 (54.87%) did not undergo
routine antenatal care, 14 (17.07%) underwent
regular antenatal care, and no information was
available regarding the antenatal care in 23
(28.04%) patients. Mortality occurred in 12
(26.6%) of the patients who did not undergo
routine antenatal care and in 3 (21.42%) of the
14 patients who underwent regular antenatal
care.

No complication occurred in the postpartum
period in 22 (26.82%) patients. Morbidity was
detected in 40 patients, including respiratory
failure (25%), acute kidney failure (27%),
posterior reversible encephalopathy syndrome
(PRES) (13.5%), sepsis (10.8%), and other

DISCUSSION

Disseminated intravascular coagulation (DIC) is
characterized by the involvement of numerous
etiological factors and is a confusing clinical
condition that includes numerous variables and
should be managed with a multidisciplinary
approach. For these reasons, there is still no
standard method for the treatment of DIC, and
available treatment methods only target the
underlying cause of DIC. Accordingly, treating
the underlying condition and replacing the
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blood components and anticoagulants that are
lost during this treatment are of vital
importance’.

The reported incidence of DIC ranges between
0.03% and 0.35%8°. Kor-anantakul et all?
reported the incidence of DIC as 1/1355 live
births, whereas Rattray et al reported an
incidence of 3/10 000 live births8. In our study,
we found an incidence of 41/10 000 live births,
which was higher than the rates previously
reported. This finding could be attributed to the
fact that our hospital is a tertiary referral
hospital that serves a large population in the
region and is equipped with advanced ICU
facilities.

The literature shows that the rates of mortality
resulting from DIC-induced acute kidney failure
and cardiac arrest remain very high despite the
ubiquity of surgical and medical treatment
options that can remove the pathological
process or eliminate the underlying cause of DIC
. In our study, the mortality rate was 24% as
opposed to the 60-80% reported in the
literaturell. This difference could be attributed
to several causes, such as the availability of
advanced medical and surgical techniques, easy
access to blood components, and enhanced ICU
facilities and capacity.

Patients with intrauterine fetal death caused by
ablatio placentae have a poor prognosis, and the
prognosis becomes even worse in the fetal
deaths occurring after the 20th week of
gestation. Such patients are requested to wait
until the onset of spontaneous labor before the
administration of prostaglandin analogs for
labor induction. In most of these patients, labor
often occurs within 3 weeks after the fetal
death213 but in 25% of the patients, labor may
occur after 4 weeks. For these reasons, patients
are monitored for spontaneous labor. However,
within this period, the patients have an
increased risk of coagulopathy and may develop
chronic coagulopathy#415. In our study, the most
common cause of DIC was postpartum
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hemorrhage, followed by hypertensive
pregnancies, ablatio placentae, and other
conditions.

Thrombocytopenia is another key indicator of
DIC which leads to longer ICU stay and is
associated with poor prognosis'®. However, in
our study, various thrombocyte levels showed
no significant difference in the mortality rate
and the length of ICU stay.

Fibrinogen is an acute-phase reactant also used
in the scoring of DCI. Wada et al reported that
increased fibrinogen is associated with multiple
organ failure and poor prognosis!’. Similarly,
we also found a significant difference between
the surviving and non-surviving patients in
terms of fibrinogen levels.

An analysis of the PTT and aPTT levels between
the surviving and non-surviving patients
revealed a significant correlation between
increased PTT and aPTT levels and DIC-related
mortality. In addition, the increase in other
parameters, including ALT, AST, LDH, CR, INR,
APTT, and PTZ, also established a significant
correlation  with  DIC-related  mortality.
However, although urea was shown to be
significantly correlated with DIC-related
mortality in a previous study!®, we found no
such correlation, but in our study the multiple
logistic regression analysis indicated that
increased INR and ALT levels led to a significant
increase in DIC-related mortality.

Recent reports indicate that DIC-related
mortality has decreased within recent decades
due to advances in the medical and surgical
techniques and the growing number of
healthcare centers that are capable of
multidisciplinary approaches. In our study,
there was no significant relationship between
the underlying causes of DIC and mortality
(p=0.153). This finding suggests that the
underlying cause of DIC has no effect on the risk
of mortality caused by DIC.

Obstetrical DIC is commonly associated with
postpartum hemorrhage. Therefore,
transfusion of blood and blood products and
replacement of the loss of oxygen and nutrients
caused by shock and bleeding is of vital
importance. In particular, prompt transfusion of
erythrocyte suspension is essential. In cases of
postpartum hemorrhage, rapid and aggressive
transfusion often becomes a life-saving
intervention. Following the erythrocyte
suspension transfusion, a prompt evaluation of
the blood levels and replacement of the missing
blood components becomes mandatory. In our
study, it was revealed that the surviving
patients required more transfusion of blood
products, except for random thrombocyte,
compared to the non-surviving patients and
these outcomes are presented in Figure 1.

B who lived ®who died
5,23
| 5,02

Figure 1. Transfusion of blood components with regards
to mortality

In addition to blood transfusion, secondary
surgery was also required in several patients,
including dilation and curettage due to retained
placenta (n=1), total abdominal hysterectomy
(n=6), bilateral internal iliac artery ligation
(n=4), total abdominal hysterectomy with
bilateral internal iliac artery ligation (n=6), B-
Lynch suture with bilateral internal iliac artery
ligation (n=5), subtotal hysterectomy (n=1),
and cervical laceration repair (n=1).
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An analysis on the relationship between the DIC
scores and mortality indicated that the DIC
score was >5 in 60.0% of the non-surviving
patients and was <5 in 65.57% of the surviving
patients. It was also revealed that mortality
occurred in 8% of the patients with a DIC score
of <5 and in 12% of the patients with a score of
>5. Moreover, a significant correlation was
found between the DIC scores and mortality
(p=0.043). These findings suggest that DIC
scores can be used as a predictive marker for
DIC-related mortality. However, no significant
relationship was found between antenatal care
and mortality (p=0.896), and the multiple
logistic regression analysis indicated that
increased INR and ALT levels led to a significant
increase in DIC-related mortality.

In conclusion, DIC can arise from obstetric
conditions and results in high mortality and
morbidity unless a rapid and aggressive
intervention is performed. Moreover,
laboratory workup and DIC scoring should be
rapidly performed and the underlying cause of
DIC should be promptly discovered. Since these
procedures can only be performed via a
multidisciplinary approach, the patient should
be promptly transferred to the nearest tertiary
referral hospital equipped with ICU facilities. An
increase in laboratory parameters, particularly
in ALT, AST, LDH, CR, INR, aPTT, and PTZ, can be
predictive for multiple organ failure. INR and
ALT are the most important laboratory
parameters in DIC and also can affect mortality.
In addition, DIC scoring can be a useful
predictive marker for DIC-related mortality and
thus can be useful in the diagnosis of DIC
patients. Moreover, if DIC scoring can be
specified in the future, it may lead to better
classification of DIC patients based on their risk
factors and thereby may facilitate the diagnosis
of the underlying causes of DIC.

Ethics Committee Approval: The
retrospective study included women with DIC
who either had a delivery at Dicle University
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Medical School Gynecology and Obstetrics
Department or were referred to this
department prior to delivery between May
2006 and May 2016. The study was approved by
the local Ethics Committee (no:210).
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