
Retrospective Clinical Research Report

Association of D-dimers
with acute kidney injury
in pregnant women:
a retrospective study

Baiying Wang , Qianqian Jiang and
Xiaoyan Wu

Abstract

Objective: This study was performed to determine the association of D-dimers measured at the

time of admission with the development of acute kidney injury (AKI) in pregnant women.

Methods: We retrospectively analyzed the data of 625 women who developed AKI and 628

normal pregnant women admitted to our hospital from January 2014 to December 2018. The

primary endpoint of the study was the development of AKI in pregnant women, and the sec-

ondary endpoint was the development of dialysis and death in women with AKI. Univariate and

multivariate analyses were conducted.

Results: The D-dimer concentration was significantly higher in patients with than without

pregnancy-related AKI (PR-AKI). Multivariate logistic regression showed that a D-dimer concen-

tration of >1108 ng/mL was an independent predictor of PR-AKI. The area under the curve of

the D-dimer concentration as a prognostic indicator of PR-AKI was 0.652 (95% confidence

interval, 0.622–0.683), that for patients with PR-AKI undergoing dialysis was 0.819 (95% confi-

dence interval, 0.709–0.928), and that for patients who died was 0.828 (95% confidence interval,

0.670–0.986).

Conclusion: The D-dimer concentration is significantly associated with the development of AKI

in pregnant patients and may increase the risk of dialysis and death in women with AKI.
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Introduction

Pregnancy-related acute kidney injury
(PR-AKI) is an important obstetric compli-
cation that is associated with significant
maternal and fetal morbidity and mortali-
ty.1–3 The incidence of PR-AKI was sub-
stantially reduced in developed and
developing countries by the end of the
20th century; however, it remains unaccept-
ably high. Moreover, a seemingly increasing
incidence has been seen in the United States
and Canada. This outcome may be attrib-
uted to older age and more pregnancies in
patients with hypertensive disorders.4,5

Thus, PR-AKI remains an urgent public
health problem.

Several renal biomarkers for early diag-
nosis of AKI have been studied in different
clinical settings. However, their accuracy is
controversial and their clinical application
is limited.6 Clinically, the diagnosis of AKI
is mostly determined by the serum creati-
nine concentration and urine output.
Thus, more practical renal markers are
still required.

Increased hypercoagulability throughout
pregnancy has been seen under physiologi-
cal conditions. Moreover, according to pre-
vious studies, pregnancy complications
such as preeclampsia and HELLP (hemoly-
sis, elevated liver enzymes, low platelet
count) syndrome, which may be major
causes of PR-AKI,4,7 are associated with a
more evident hypercoagulable state than in
normal pregnancy.8 Consistently, the
D-dimer concentration is increased during
pregnancy.8–10

D-dimers are a specific breakdown prod-
uct of cross-linked fibrin and are commonly
used in the diagnosis of pulmonary embo-
lism and venous thromboembolism.11,12 A
high plasma D-dimer concentration has
been identified as a prognostic factor in sev-
eral malignancies, joint infection, rheuma-
toid arthritis, and critical illness. The
inflammatory response plays an important

role.13,14 However, the effect of an elevated
D-dimer concentrations on patients with
PR-AKI has not been reported. In this
study, we investigated the correlation
between the D-dimer concentration and
PR-AKI and evaluated the prognostic
value of the D-dimer concentration for dial-
ysis and death in patients with PR-AKI.

Methods

Study population

This case-control, retrospective study was
conducted at the obstetrics department of
Zhongnan Hospital of Wuhan University.
Pregnant women from January 2014 to
December 2018 were reviewed. Most were
hospitalized for childbirth, and some were
hospitalized for the occurrence of complica-
tions while giving birth in the hospital. This
study protocol was approved by the Ethics
Committee of Zhongnan Hospital of
Wuhan University. All patients provided
informed consent for participation in the
study.

The inclusion criteria were a gestational
age of >20 weeks, an available baseline
serum creatinine concentration, and com-
plete clinical data. The exclusion criteria
were a gestational age of <20 weeks, a his-
tory of known hematologic disease affect-
ing coagulation, a history of renal
replacement therapy and nephritis, a histo-
ry of elevated creatinine, hospitalization in
the obstetrics department for <24 hours,
and missing clinical data.

Significant hemodynamic shifts occur
during pregnancy, including an increased
blood volume.15 This means that the creat-
inine concentration during pregnancy is
lower than that during non-pregnancy,
and the diagnostic criteria applicable to
non-pregnancy do not necessarily apply
during pregnancy. In the present study, we
did not use the usual diagnostic criteria for
AKI, such as the KDIGO criteria.16
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PR-AKI was defined as a 50% increase
in the serum creatinine concentration
versus baseline and a concentration of
>70.72 mmol/L.2,7,15,17 According to this
definition, we included 625 pregnant
women who developed AKI during hospi-
talization. In addition, women without AKI
were selected as controls by matching the
gestational age. Overall, 625 patients with
PR-AKI and 628 normal pregnant women
were available for the final analysis. The
inclusion process of these 625 patients
with PR-AKI is shown as Figure 1.

Moderate to severe PR-AKI was defined
as a serum creatinine concentration of
>124 mmol/L.18 Renal recovery was defined
as a decrease in the serum creatinine con-
centration to a normal level before dis-
charge. Pregnancy-specific complications
included preeclampsia, eclampsia, HELLP
syndrome, thrombotic microangiopathy,
and acute fatty liver of pregnancy. The
diagnosis of these diseases was confirmed
by consulting the International
Classification of Diseases codes in the
patients’ electronic medical records.

Figure 1. Study enrollment flow chart.
PR-AKI, pregnancy-related acute kidney injury.
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Data collection and statistical analysis

The patients’ D-dimer concentrations and
demographic, clinical, and biochemical
data were collected immediately after
admission to the obstetrics department.
We carefully screened the patients’ medical
history to confirm the time and cause of
AKI, clinical symptoms, intensive care
unit hospitalization, dialysis, and death.
The primary endpoint was the occurrence
of PR-AKI, and the secondary endpoint
was the development of dialysis and death
in patients with PR-AKI.

Data were analyzed using SPSS version
22.0 software (IBM Corp., Armonk, NY,
USA). The results were recorded as mean-
� standard deviation or median (interquar-
tile range) for quantitative variables. The
two-sample t test or the Mann–Whitney U
test was used for quantitative variables as
appropriate. Categorical data are presented
as proportions, and the chi-square test was
used for qualitative variables. A P value of
<0.05 was considered statistically signifi-
cant. All variables with a P value of <0.05
in the univariate analysis were entered into
the multivariate model. The prognostic
value of the D-dimer concentration was
evaluated using respective receiver operat-
ing characteristic (ROC) curves.

Results

Patient characteristics in the PR-AKI group
and control group

The baseline characteristics of women with
and without PR-AKI are shown in Table 1.
The two groups had similar rates of preex-
isting diabetes and multipara. Women with
PR-AKI were significantly more likely to be
older (P¼ 0.007) and have preexisting
hypertension (P< 0.001). In addition,
women with PR-AKI had a higher systolic
blood pressure, diastolic blood pressure,
leukocyte count, alanine aminotransferase

concentration, aspartate aminotransferase
concentration, and total bilirubin concen-
tration upon admission (P< 0.05).
Moreover, patients with PR-AKI had a
higher prothrombin time, activated partial
thromboplastin time, and D-dimer concen-
tration (P< 0.05). The platelet count,
fibrinogen concentration, and serum albu-
min concentration were lower in patients
with than without PR-AKI. There were
no significant differences in hemoglobin
between the groups.

In the PR-AKI group, 22 patients
(3.52%) received renal replacement therapy
and 6 deaths (0.96%) were reported. The
leading cause of death was amniotic fluid
embolism, followed by acute fatty liver
and postpartum hemorrhage. No deaths
occurred in the group without PR-AKI,
and none of the patients in this group
received renal replacement therapy.

Comparison of clinical variables between
patients with high and low D-dimer
concentrations

The patients with PR-AKI were divided
into two groups according to their
D-dimer concentrations: Group A
(D-dimer concentration of <1108 ng/mL)
and Group B (D-dimer concentration of
>1108 ng/mL). We selected the cut-off by
ROC curves. The baseline characteristics
of each group are shown in Table 2.

Group B had significantly higher values
than Group A in terms of multiple pregnan-
cy (P< 0.001), the leukocyte count
(P< 0.001), prothrombin time (P< 0.001),
activated partial thromboplastin time
(P< 0.001), aspartate aminotransferase
concentration (P< 0.001), alanine amino-
transferase concentration (P< 0.001), total
bilirubin concentration (P< 0.001), and
serum creatinine concentration (P< 0.001).
However, the hemoglobin concentration
(P< 0.001), platelet count (P< 0.001),
fibrinogen concentration (P< 0.001), and
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serum albumin concentration (P< 0.001)

were significantly lower in Group B. There

were no significant differences between the

groups in age, gestational age, preexisting

diabetes, in vitro fertilization, multipara

status, preexisting hypertension, admission

systolic blood pressure, admission diastolic

blood pressure, or positive urine protein.

D-dimer concentration as a predictor of

primary outcome

A multivariate logistic regression analysis

was performed on the indicators listed in

Table 1. All indicators with a P value of

<0.05 were included. The results showed

that a D-dimer concentration of >1108 ng/

mL was associated with the development of

PR-AKI in the univariate analysis (odds

ratio, 4.805; 95% confidence interval [CI].

3.544–6.515; P< 0.001). It was further

proven to be an independent predictor of

PR-AKI (odds ratio, 2.138; 95% CI,

1.448–3.157; P< 0.001) in the multivariate

analysis after adjustment for age, comor-

bidities, leukocyte count, transaminase

concentrations, total bilirubin concentra-

tion, coagulation parameters, and serum

albumin concentration. The results are

shown in Table 3. We can conclude that

Table 1. Baseline characteristics of patients with PR-AKI and without PR-AKI.

Characteristics

PR-AKI

(n¼ 625)

No PR-AKI

(n¼ 628) P value

Age, years 31.8� 6.4 30.9� 5.5 0.007a

Hypertension 24 (3.8) 5 (0.79) <0.001b

Diabetes 4 (0.6) 2 (0.3) 0.410b

Test tube pregnancy 95 (15.2) 31 (4.9) <0.001b

Multipara 233 (37.3) 252 (40.1) 0.301b

Multiple pregnancy 108 (17.3) 55 (8.7) <0.001b

Admission SBP, mmHg 140.6� 26.6 122.4�14.9 <0.001a

Admission DBP, mmHg 91.5� 19.8 77.2� 11.1 <0.001a

Leukocytes, �109/L 10.6� 4.4 9.6� 2.9 <0.001a

Hemoglobin, g/L 115.9� 22.5 114.5� 16.6 0.213a

ALT, U/L 17 (11–35) 12 (9–16) <0.001c

AST, U/L 28 (20–47) 17 (15–21) <0.001c

TBIL, mmol/L 9.5 (6.8–14.6) 9 (6.7–12.3) 0.005c

PT, seconds 10.2� 4.1 9.9� 0.6 0.045a

APTT, seconds 30.9� 8.0 27.7� 3.6 <0.001a

FIB, mg/L 423.5 (364–472) 449 (411–494) <0.001c

D-dimers (>1108 ng/mL) 223 (35.7) 65 (10.4) <0.001b

PLT, �109/L 166 (124–208) 188 (152.5–226) <0.001c

Serum albumin, g/L 30.3� 5.6 34.6� 4.2 <0.001a

Serum creatinine, mmol/L 54 (42.4–60.4) 39.1 (30.5–48.2) <0.001c

Urine protein positive 393 (62.9) 222 (35.3) <0.001b

Cesarean 500 (80) 464 (73.8) 0.01 b

Data are presented as mean� standard deviation, median (range), or n (%).
aP values evaluated by two-sample t tests.
bP values evaluated by chi-square test.
cP values evaluated by Mann–Whitney U test.

PR-AKI, pregnancy-related acute kidney injury; SBP, systolic blood pressure; DBP, diastolic blood pressure; ALT, alanine

aminotransferase; AST, aspartate aminotransferase; TBIL, total bilirubin; PT, prothrombin time; APTT, activated partial

thromboplastin time; FIB, fibrinogen; PLT, platelets.
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the D-dimer concentration is significantly
associated with the development of AKI
in pregnant patients.

Comparison of clinical characteristics
between patients with high and low
D-dimer concentrations

Table 4 shows the clinical characteristics of
Groups A and B. Four patients (1.0%) in
Group A and 18 patients (7.9%) in Group
B received renal replacement therapy
(P< 0.001). A significantly higher percent-
age of patients in Group B than in Group A
had edema symptoms (P¼ 0.043), mechan-
ical ventilation therapy (P< 0.001), and
the possibility of staying in the intensive
care unit (P< 0.001). Moreover, renal

nonrecovery (P< 0.001) and death

(P¼ 0.025) were significantly more

common in Group B than in Group A.

Prognostic value of D-dimer concentration

for secondary outcome

The prognostic value of the D-dimer con-

centration was evaluated using ROC analy-

sis. Figure 2 shows the ROC curves plotted

using independent predictors of PR-AKI.

The area under the curve (AUC) of the

D-dimer concentration was 0.652 (95%

CI, 0.622–0.683; P< 0.001), showing a

moderate predictive value.
Figure 3 shows the prognostic value of

the D-dimer concentration in patients with

PR-AKI. The AUC of the D-dimer

Table 2. Comparison of clinical variables between patients with high and low D-dimer concentrations.

Characteristics

D-dimers of

<1108 ng/mL

(n¼ 399)

D-dimers of

>1108 ng/mL

(n¼ 226) P-value

Age, years 31.9� 6.2 31.8� 6.5 0.908a

Gestational age, weeks 35.73� 4.18 35.53� 3.43 0.527a

Multiple pregnancy 38 (9.5) 70 (31.0) <0.001 b

Admission SBP, mmHg 141.1� 26.7 139.9� 26.5 0.607 a

Admission DBP, mmHg 92.0� 19.4 90.5� 20.5 0.364 a

Leukocytes, �109/L 10.00� 3.17 11.79� 5.82 <0.001 a

Hemoglobin, g/L 119.37� 17.51 109.69� 28.27 <0.001 a

PLT, �109/L 174 (142–212) 140 (87–193) <0.001 c

PT, seconds 9.52� 0.81 11.47� 6.57 <0.001 a

APTT, seconds 29.16� 3.65 34.06� 11.83 <0.001a

FIB, mg/L 433.88� 86.39 362.07� 149.40 <0.001 a

ALT, U/L 16 (10–28) 24 (13–105) <0.001c

AST, U/L 24 (19–36) 42 (25–127) <0.001c

TBIL, lmol/L 8.5 (6.3–12.3) 12.75 (8.1–23.7) <0.001 c

Serum creatinine, lmol/L 74.8 (62.5–86.7) 85.9 (75.0–113.4) <0.001 c

Urea nitrogen, mmol/L 5.19� 2.36 6.82� 5.53 <0.001a

Serum albumin, g/L 31.85� 4.84 27.41� 5.84 <0.001a

Serum potassium, mmol/L 4.15� 0.45 4.33� 0.62 <0.001a

Positive urine protein 148 (37.1) 84 (37.2) 1.000b

Data are presented as mean� standard deviation, median (range), or n (%).
aP values evaluated by two-sample t tests.
bP values evaluated by chi-square test.
cP values evaluated by Mann–Whitney U test.

SBP, systolic blood pressure; DBP, diastolic blood pressure; PLT, platelets; PT, prothrombin time; APTT, activated partial

thromboplastin time; FIB, fibrinogen; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TBIL, total bilirubin.
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concentration as a prognostic indicator for

dialysis was 0.819 (95% CI, 0.709–0.928;

P< 0.001). The cutoff of the D-dimer con-

centration that maximized the sensitivity

and specificity for predicting dialysis was

2389 ng/mL. The sensitivity was 77.3%

and the specificity was 84.4% when we

used a D-dimer concentration of 2389 ng/

mL as a cutoff, and there was a significant

difference between the two groups

(P< 0.05) (Figure 4).
The D-dimer concentration as a prog-

nostic indicator for other outcomes is

shown in Figure 3. The AUC values of

the D-dimer concentration for predicting

death, renal failure, and adverse outcomes

in patients with PR-AKI were as follows:

death (AUC, 0.828; 95% CI, 0.670–0.986;

P¼ 0.006), renal failure (AUC, 0.631), and

adverse outcomes (AUC, 0.657) (adverse

outcomes¼ intensive care unit hospitaliza-

tionþ dialysisþ deathþ renal failure).

In conclusion, the D-dimer concentration

may increase the risk of dialysis and death

in women with AKI.

Discussion

In this case-control study, we found that the

D-dimer concentration was associated with

the development of PR-AKI. A D-dimer

concentration of >1108 ng/mL was an inde-

pendent predictor of PR-AKI, and the

prognostic value of the D-dimer concentra-

tion for PR-AKI was moderate. When

patients with PR-AKI were divided into

two groups based on their D-dimer concen-

trations, the serum creatinine concentration

and percentage of moderate to severe PR-

AKI were significantly higher in Group B

(D-dimer concentration of >1108 ng/mL)

than in Group A (D-dimer concentration

of <1108 ng/mL). In addition, in patients

with PR-AKI, the D-dimer concentration

Table 3. Univariate and multivariate regression analysis for pregnancy-related acute kidney injury.

Univariate analysis Multivariate analysis

OR (95% CI) P OR (95% CI) P

Age 1.749 (1.336–2.290) <0.001

Hypertension 4.976 (1.886–13.126) 0.001

In vitro fertilization 3.452 (2.264–5.264) <0.001 2.330 (1.353–4.011) 0.002

Multiple pregnancy 2.176 (1.540–3.075) <0.001

Admission SBP of >140 mmHg 7.467 (5.534–10.075) <0.001 1.970 (1.209–3.209) 0.007

Admission DBP of >90 mmHg 8.446 (6.287–11.346) <0.001 2.882 (1.790–4.642) <0.001

Elevated leukocytes 1.575 (1.253–1.981) <0.001 1.390 (1.039–1.859) 0.027

Elevated ALT 8.852 (5.571–14.064) <0.001

Elevated AST 13.251 (8.389–20.930) <0.001 4.878 (2.389–9.959) <0.001

Elevated TBIL 2.921 (2.029–4.206) <0.001

APTT elevation 15.230 (3.618–64.106) <0.001

PT elevation 20.262 (4.867–84.363) <0.001

Reduced FIB 2.476 (1.923–3.188) <0.001 1.507 (1.087–2.089) 0.014

D-dimers of >1108 ng/mL 4.805 (3.544–6.515) <0.001 2.138 (1.448–3.157) <0.001

Reduced PLT 3.979 (2.607–6.073) <0.001

Reduced serum albumin 7.314 (5.386–9.932) <0.001 2.078 (1.415–3.052) <0.001

Urine protein positive 3.098 (2.460–3.901) <0.001 1.785 (1.340–2.378) <0.001

OR, odds ratio; CI, confidence interval; SBP, systolic blood pressure; DBP, diastolic blood pressure; ALT, alanine amino-

transferase; AST, aspartate aminotransferase; TBIL, total bilirubin; PT, prothrombin time; APTT, activated partial throm-

boplastin time; FIB, fibrinogen; PLT, platelets.
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Table 4. Clinical characteristics of patients with PR-AKI.

Characteristics

D-dimers of

<1108 ng/mL

D-dimers of

>1108 ng/mL

P -value(n¼ 399) (n¼ 226)

Preeclampsia/HELLP syndrome 200 (50.1) 105 (46.5) 0.761b

Gestation age, weeks 36� 4.16 36� 3.19 0.806a

Birth weight, g 2618 (2300–3200) 2616 (2397–2660) 0.001c

Cesarean 316 (79.2) 184 (81.4) 0.534b

Edema 76 (19.0) 59 (26.1) 0.043b

Dyspnea 15 (3.8) 9 (4.0) 1.000b

Dizziness 56 (14.0) 25 (11.1) 0.322 b

Blurred vision 41 (10.3) 20 (8.8) 0.674b

ICU 94 (23.6) 103 (45.6) <0.001b

Antihypertension 174 (43.6) 98 (43.4) 1.000b

Magnesium sulfate 113 (28.3) 65 (28.8) 0.927b

Mechanical ventilation 9 (2.3) 36 (15.9) <0.001b

Moderate to severe PR-AKI 54 (13.5) 73 (32.3) <0.001b

Dialysis 4 (1.0) 18 (8.0) <0.001b

Renal recovery 323 (81.0) 151 (66.8) <0.001b

Death 1 (0.3) 5 (2.2) 0.025b

Data are presented as mean� standard deviation, median (range), or n (%).
aP values evaluated by two-sample t tests.
bP values evaluated by chi-square test.
cP values evaluated by Mann–Whitney U test.

PR-AKI, pregnancy-related acute kidney injury; HELLP, hemolysis, elevated liver enzymes, low platelet count; ICU,

intensive care unit.

Figure 2. ROC curves of D-dimers, AST, admission SBP, admission DBP, and leukocytes as predictors of
PR-AKI.
ROC, receiver operating characteristic; AST, aspartate aminotransferase; DBP, diastolic blood pressure; SBP,
systolic blood pressure; PR-AKI, pregnancy-related acute kidney injury.
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was significantly associated with renal

replacement therapy and in-hospital mor-

tality. The AUC of the D-dimer concentra-

tion for dialysis and death was 0.819 and

0.828, respectively.
Physiological hypercoagulability is usu-

ally present in a normal pregnancy and is

indispensable for reduction of postpartum

hemorrhage. However, our study showed

that women with PR-AKI exhibited higher

D-dimer concentrations than women with

normal pregnancy. To our knowledge, few

studies have focused on the relationship

between the D-dimer concentration and

PR-AKI. Godara et al.19 enrolled 57

patients with PR-AKI and observed that

higher D-dimer concentrations were more

common in patients with renal non-

recovery than in those with renal recovery.
Although the mechanisms linking the

D-dimer concentration to PR-AKI are

unclear, previous studies have revealed

some clues. The D-dimer concentration is

a useful biomarker of hemostasis and

Figure 3. Prognostic value of D-dimer concentration in patients with pregnancy-related acute kidney
injury. (a) D-dimer concentration as a prognostic indicator for dialysis (AUC, 0.819). (b) D-dimer concen-
tration as a prognostic indicator for death (AUC, 0.828). (c) D-dimer concentration as a prognostic indicator
for renal non-recovery (AUC, 0.631). (d) D-dimer concentration as a prognostic indicator for adverse
outcomes (AUC, 0.657).
AUC, area under the curve.

Wang et al. 9



fibrinolysis. In recent years, however, evi-
dence has emerged to suggest that the
D-dimer concentration is likely to rise in
the setting of systemic inflammation and
infection. The predictive value of the
D-dimer concentration in critically ill
patients has been confirmed. In 2002,
Shorr et al.20 found that the presence of
D-dimers may reflect an imbalance between
proinflammatory and anti-inflammatory
cytokines. With an increase in D-dimers,
the tumor necrosis factor-alpha, interleu-
kin-6, and interleukin-8 levels increase and
the incidence of multisystem organ failure
and death also increase in critically ill
patients. Similarly, Shitrit et al.21 noted
that the D-dimer concentration was corre-
lated with the organ system failure index.
To exclude the interference of complica-
tions, we adopted a multivariate regression
analysis to adjust for possible confounding
factors, and the results showed that a rise in
the D-dimer concentration can be used as
an independent predictor of PR-AKI
(P< 0.001) (Table 3).

In the field of pregnancy, the D-dimer
concentration has been studied in patients
with gestational hypertensive disorders
(GHDs). Baboolall et al.22 performed a ret-
rospective observational cohort study of

443 women and concluded that the D-
dimer concentration might predict severe
preeclampsia (AUC, 0.828). Similarly,
Kim et al.23 performed a retrospective
cohort study of pregnant women with
GHD and noted that patients with severe
GHD had significantly higher D-dimer con-
centrations than those with non-severe
GHD. The authors attributed these results
to formation of multiple microthrombi
in the placenta, resulting in the release of
circulating factors into the maternal circu-
lation and consequent endothelial dysfunc-
tion and inflammatory response. Therefore,
activation of inflammatory cytokines and
coagulation pathways may play an impor-
tant role between the D-dimer concentra-
tion and PR-AKI.

The causes of PR-AKI are diverse and
include septic abortions, severe hemor-
rhage, sepsis, and pregnancy-specific com-
plications, all of which may affect the
inflammatory and coagulation systems to
varying degrees.4,10,17 Preeclampsia has
been associated with a hypercoagulable
state.24 Thrombotic microangiopathy com-
prises thrombotic thrombocytopenic pur-
pura and atypical hemolytic uremic
syndrome. Their common characteristics
are occlusion of small arteries and capillar-
ies and platelet aggregation. Activation
of coagulation pathways may influence
inflammation by producing inflammatory
factors.25 In contrast, a persistent inflam-
matory response can lead to a hypercoagu-
lable state.

In routine prenatal examinations and
care, we can screen out most patients with
high-risk pregnancies who are usually prone
to AKI, such as patients undergoing dialy-
sis, patients with nephritis or abnormal
renal function, and patients with autoim-
mune diseases such as systemic lupus
erythematosus. For women without the
above-mentioned high-risk factors, howev-
er, the possibility of developing AKI during
pregnancy cannot be ruled out. Based on

Figure 4. Among patients with pregnancy-related
acute kidney injury, a significant difference was
found in the number of patients undergoing dialysis
between those with a D-dimer concentration of
>2389 and <2389 ng/mL.
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the findings of the present study, we con-

clude that an increased D-dimer concentra-

tion is an independent risk factor for AKI

in pregnant patients and can increase the

risk of dialysis and death. Therefore, eval-

uation of the D-dimer concentration in

pregnant women can help to identify

higher-risk groups, and close monitoring

of their renal function and urine output

can help clinicians to take appropriate

intervention measures.
This study has two main strengths. First,

to the best of our knowledge, this is the first

study to report the relationship between the

D-dimer concentration and PR-AKI.

Second, we assessed the usefulness of the

D-dimer concentration as a predictor of

dialysis and in-hospital mortality.
Our study also has several limitations.

First, we did not serially evaluate the

D-dimer concentration during pregnancy,

although the D-dimer concentration gradu-

ally increases during pregnancy. However,

we reduce this error by matching the gesta-

tional age. Second, we failed to compare the

D-dimer concentration with other renal

injury markers. This is mainly because this

was a retrospective study and some data

were missing. Finally, this was a single

center study, and the results do not neces-

sarily apply to other centers. Prospective,

large-sample clinical studies are required.

Conclusions

Our research suggests that a D-dimer con-

centration of >1108 ng/mL is an indepen-

dent predictor of AKI in pregnant women

and that an elevated D-dimer concentration

increases the risk of dialysis and death in

women with AKI. Thus, we should closely

monitor the renal function when the

D-dimer concentration is high and ensure

timely intervention.
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