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Abstract

Obijective: Patients with intrauterine fetal demise (IUFD) are at higher risk of complications
when undergoing dilation and evacuation (D&E) compared to patients undergoing abortion

for other indications. We aimed to compare baseline characteristics and describe outcomes,
including frequencies of complications such as disseminated intravascular coagulation (DIC) and
hemorrhage, in patients undergoing D&E for IUFD versus induced abortion, with a goal of
identifying associated risk factors for complications.

Study Design: We conducted a retrospective matched cohort study of patients undergoing
nonemergent D&Es for singleton =14-0/7-week IUFD 1/1/2019-5/31/2021, matched with two
patients undergoing induced second-trimester D&ESs by cesarean delivery history, patient age, and
gestational age (GA). We collected demographics, history, GA, coagulation studies, quantitative
blood loss (QBL), and complications. We calculated descriptive statistics and tested for association
using Chi square, Fisher’s exact, £ and Wilcoxon rank sum tests.

Results: Of 1390 procedures, 64 patients with IUFD met inclusion criteria and were matched
with 128 patients undergoing induced D&E. Eight (12.5%) patients with IUFD and six (4.7%)
undergoing induced D&E had hemorrhage (Odds Ratio [OR]=2.90, 95% Confidence Interval
[0.96, 8.77]). Six (9.4%) patients with IUFD and none undergoing induced D&E had DIC
(OR=28.56 [1.58, 515.38]). Median QBL was 75.0mL (50, 162.5) for patients with IUFD versus
110.0mL (50, 200) for those undergoing induced D&E (p=0.083). Twelve (18.8%) patients with
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IUFD versus seven (5.5%) undergoing induced D&E received at least one intervention due to
bleeding complications (p=0.004).

Conclusions: We found a higher DIC frequency but no significant difference in hemorrhage or
QBL in IUFD D&E compared to induced abortion. Our IUFD D&E complication frequency is
higher than those previously published.

Implications: Our results affirm current standards of care for D&E in patients with IUFD. Large
referral centers may have higher proportions of complications compared to other sites.

Keywords

Intrauterine Fetal Demise; Dilation and Evacuation; Disseminated Intravascular Coagulation;
Hemorrhage

1. Introduction

Dilation and evacuation (D&E) is largely preferred to other delivery methods, such as
induction of labor or hysterotomy, in patients with second-trimester intrauterine fetal
demise (IUFD) in the United States [1]. Despite the relative safety and effectiveness of
D&E compared to other methods of abortion, patients with IUFD are at higher risk of
complications, including hemorrhage and disseminated intravascular coagulation (DIC),
compared to patients undergoing D&E for other indications [2,3]. One study found that
hemorrhage was more common in patients with a fetal demise of =4 weeks or IUFD
gestational age (GA) of =21 weeks but was not associated with abnormal coagulation studies
[4]. In addition to these risk factors, some of the same risk factors for IUFD itself — which
include nulliparity, advanced patient age, obesity, preexisting diabetes or hypertension,
smoking, alcohol use, multiple gestation, and prior obstetric history — may be correlated
with increased risk of DIC or hemorrhage following D&E [5,6].

Our study aimed to assess and compare the patient characteristics and frequency of
outcomes, including DIC and hemorrhage, between patients undergoing D&E for IUFD
and those undergoing induced second-trimester abortions at our institution. Our goal was to
determine any associated factors for DIC or hemorrhage among patients with IUFD at our
institution that would allow either targeted or universal preoperative preparation to improve
patient outcomes.

2. Methods

We conducted a single-institution retrospective matched cohort study of patients presenting
for a D&E procedure for IUFD at the University of California, Davis Medical Center
(UCDMC) between January 1, 2019 and May 31, 2021 as identified by departmental
operating room (OR) case logs. The University of California, Davis Institutional Review
Board classified this study as exempt.

We included all patients undergoing non-emergent D&E within the study period for an
indication of IUFD with GA by best dating method of =14-0/7 weeks at time of procedure.
We defined non-emergent as having an outpatient preoperative evaluation at UCDMC prior

Contraception. Author manuscript; available in PMC 2023 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Potter et al.

Page 3

to D&E. We determined best dating according to the American College of Obstetricians
and Gynecologists May 2017 Committee Opinion criteria [7]. To comprise our matched
cohort, we selected the next two consecutive patients from departmental OR case logs
presenting for an induced second-trimester D&E procedure who matched each patient with
IUFD by history of cesarean delivery, patient age within five years, and GA within seven
days. If we could not find records meeting these criteria for a given patient with IUFD, we
incrementally expanded our GA matching criterion by +7 days until we had assigned two
records for every patient with [IUFD. Exclusion criteria for both patients with [JUFD and
patients undergoing induced D&E included not attending a scheduled preoperative office
visit, GA less than 14-0/7 weeks, multiple gestation, and placental abnormalities. Only the
first procedure was included for patients with [JUFD with more than one D&E within the
study period, and patients with more than one induced D&E within the study period were
assigned as a matched record only once. The sample size was determined based on the
convenience sample of all patients who met the inclusion criteria. We performed a post hoc
power analysis was performed to help guide future studies.

At our institution, we complete a bleeding risk assessment as part of the routine preoperative
evaluation prior to D&E [8]. Patient risk is classified as low if they have no prior

cesarean delivery, one prior cesarean delivery without previa or evidence of placenta accreta
spectrum, no coagulopathy, and no history of obstetric hemorrhage; moderate if they have
had two or more cesarean deliveries, four or more vaginal births, multiple pregnancy, IUFD,
uterine infection, coagulopathy, increasing patient age, gestational age =20-0/7 weeks,
uterine fibroids causing significant uterine enlargement, or obesity; or high if they have

a diagnosis of or concern for placenta accreta spectrum, prior cesarean delivery and placenta
previa, history of obstetric hemorrhage requiring transfusion, or a moderate risk condition
plus provider discretion. For low-risk patients, we order a complete blood count and a type
and screen. For moderate-risk patients, we also verify blood type on day of surgery and
routinely give oxytocin 30 units/500mL normal saline intraoperatively [9]. For high-risk
patients, we add a preoperative coagulation panel including international normalized ratio
(INR) and fibrinogen, a type and cross to reserve a minimum of two units of packed red
blood cells for intraoperative use if needed, and a serum creatinine level. Postoperatively,
studies including coagulation panel may be repeated at provider discretion but are not
routinely ordered regardless of risk level.

We collected patient characteristics such as age, body mass index (BMI), race, ethnicity,
gravidity, and parity; patient medical and surgical history including prior diagnosis of
hypertension or bleeding disorder and prior obstetrical or gynecological history; GA by best
dating method and size of demised fetus; GA size-date discrepancy, defined as the difference
between GA by best dating method and either GA by size of demised fetus for patients with
IUFD, as a possible marker for fetal demise duration, or GA by most recent ultrasound

for patients undergoing induced D&E; and suspected or diagnosed fetal anomaly. We
recorded pre- and post-operative coagulation studies, including hemoglobin, platelet count,
INR, and fibrinogen when available; intraoperative modified quantitative blood loss (QBL);
intra- and post-operative administration of uterotonics and blood products; and intra- and
post-operative complications requiring intervention such as cervical laceration repair, DIC,
return to OR for D&C, rehospitalization, or any other additional procedures occurring within
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24 hours of D&E. We then classified patients as experiencing clinically relevant bleeding,
hemorrhage, or both, as defined in Gilbert et al. [10]. Clinically relevant bleeding was thus
defined as the use of two or more doses of additional uterotonics, not including routine
oxytocin infusion in patients deemed moderate or higher bleeding risk; the administration of
tranexamic acid or any blood products; cervical laceration requiring repair; uterine balloon
tamponade; uterine artery embolization (UAE); rehospitalization; or return to the OR within
24 hours of D&E. Our definition of hemorrhage included blood product administration,
uterine balloon tamponade, UAE, rehospitalization, or return to OR. We defined DIC
according to physician notation of DIC in the operative or postoperative notes, and we

used the International Society on Thrombosis and Haemostasis DIC Scoring Algorithm to
calculate pregnancy-modified DIC scores on all patients with available laboratory data [11-
14]. We captured data using Research Electronic Data Capture (REDCap) [15].

For our primary outcomes of DIC and hemorrhage as well as baseline characteristics and all
other secondary outcomes, we calculated descriptive statistics and p values generated by Chi
square or Fisher’s exact test for categorical variables, ¢test for normal numeric variables,
and Wilcoxon rank sum test for non-normal numeric variables. We analyzed differences in
QBL between cohorts using Wilcoxon rank sum test. Association between QBL and GA
size-date discrepancy in patients with IUFD was examined using Spearman’s correlation.
Additionally, we compared the QBL between patients with IUFD with a GA size-date
discrepancy <2-weeks vs >2-weeks. We used SAS® software version 9.4 for Windows® and
set our significance threshold at p<0.05 in all analyses.

3. Results

We reviewed 1390 records from OR case logs, of which 137 listed demise as indication

for D&E. Of these 137, we excluded 66 for GA by best dating method of <14-0/7 weeks,
three for placenta previa, one for placenta accreta, two for multiple gestation, and one for

a subsequent D&E during the study period. We then matched the remaining 64 eligible
patients with IUFD with a total of 128 patients undergoing induced abortion using the
matching criteria specified above. There were 6 patients with IUFD for whom we could not
find one or both patient(s) undergoing induced abortion who matched by GA within seven
days; to these patients with IUFD, we matched nine patients undergoing induced abortion
by GA within eight to 22 days. All other patients we matched by GA within seven days.
Patient baseline characteristics are listed in Table 1. More patients with [JUFD had fetal
anomalies (26/64, 40.6% versus 33/128, 25.8%; p=0.036) and previous IUFD (3/64, 4.7%
versus 0/128, 0%; p=0.036). Median GA size-date discrepancy was significantly greater

in patients with IUFD than patients undergoing induced abortion (1.8 versus 0 weeks;
p0.001), The groups’ measured patient baseline characteristics otherwise did not statistically
differ. Assuming a two-sided type | error rate of 5%, post hoc power analyses using the
proportions in our dataset yielded 87.3%, 50.0%, and 46.4% power to detect differences in
DIC, hemorrhage, and clinically relevant bleeding respectively between patients undergoing
D&E for IUFD and patients undergoing D&E for induced abortion.

Preoperative bleeding risk was low in 3 (4.7%) and 56 (43.8%), moderate in 56 (87.5%)
and 69 (53.9%), and high in 5 (7.8%) and 3 (2.3%) of patients with IUFD and patients
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undergoing D&E for induced abortion, respectively (p<0.0001), Mean (z standard deviation)
preoperative hemoglobin was greater among patients with IUFD (12.5 + 1.3 g/dL) than

in patients undergoing D&E for induced abortion (12.0 £ 1.1 g/dL; p=0.017). Mean
preoperative platelet count was not significantly different between groups, at 233.2 £ 64.5
xI0%/L in patients with IUFD compared to 248.6 + 65.5 x10%/L in patients undergoing D&E
for induced abortion (p=0.127). Thirty-nine (60.9%) patients with IUFD had preoperative
INR and 41 (64.1%) had preoperative fibrinogen results available compared to 5 (3.9%)
patients undergoing D&E for induced abortion with either study (p<0.0001 and p<0.0001,
respectively). Half of all high-risk patients experienced DIC, hemorrhage, or clinically
significant bleeding. Of the 47 patients with available preoperative coagulation studies for
the pregnancy-modified DIC score calculation, none met criteria by DIC score, including
the six patients who went onto have clinically diagnosed DIC postoperatively. A total of
four (one high-risk and three moderate-risk) patients had a preoperative DIC score within
one point of meeting criteria for DIC, and only one of these four went onto have DIC or
hemorrhage.

Hemorrhage occurred in eight (12.5%) patients undergoing D&E for IUFD versus six
(4.7%) patients undergoing induced abortion (Odds Ratio [OR]=2.90, 95% Confidence
Interval [CI;0.96, 8.77]), while clinically relevant bleeding occurred in 16 (25.0%) patients
with IUFD versus 18 (14.1%) patients undergoing induced abortion (OR=2.04, CI [0.96,
4.33]). Six (9.4%) patients with IUFD had a clinical postoperative DIC diagnosis, six
(9.4%) returned to OR for D&C, and eight (12.5%) received blood products compared

to the cohort undergoing induced abortion which experienced none of these outcomes
(OR=28.56 [1.58, 515.38], 28.56 [1.58, 515.38], and 38.66 [2.19, 681.45], respectively).
Preoperative bleeding risk was assessed as moderate in all patients who went onto have
clinically diagnosed DIC, moderate in 9 (75.0%) and high in 3 (25.0%) of all patients with
hemorrhage, and low in 1 (2.9%), moderate in 29 (85.3%), and high in 4 (11.8%) of all
patients with clinically significant bleeding. Five of the six patients clinically diagnosed with
DIC met pregnancy-modified score criteria for DIC based on their postoperative coagulation
studies. Additionally, two patients not clinically diagnosed with DIC who had available
postoperative coagulation studies also met criteria for DIC based on pregnancy-modified
DIC score; one of these two patients had both clinically relevant bleeding and hemorrhage
while the other patient had neither. We found no significant difference in preoperative
hemoglobin levels between those who received blood products and those who did not (11.2
versus 12.2 g/dL, p=0.087). Those who received blood products had lower preoperative
platelet counts on average than those who did not receive any blood products (172.0

versus 246.7 xI09/L, p=0.035). Overall, postoperative hemoglobin, platelet count, INR, and
fibrinogen were not regularly collected in both patients with IUFD (10.9%, 14.1%, 28.1%,
and 28.1%, respectively) and those undergoing D&E for induced abortion (2.3%, 2.3%,
0.0%, and 0.0%, respectively). No patient deaths occurred in either group. All complications
and interventions are listed in Table 2.

Median modified QBL was 75.0mL (first quartile 50.0, third quartile 162.5) for patients with
IUFD versus 110.0mL (50.0, 200.0) for patients undergoing induced abortion (£=0.083).

In patients with IUFD with a GA size-date discrepancy of =2 weeks, median modified

QBL was 62.5mL (first quartile 50.0, third quartile 187.5) compared to 87.5mL (50.0,
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150.0) for those with <2-week discrepancy (p=0.861). We found no statistically significant
association between size-date discrepancy and QBL in the cohort with IUFD (Spearman’s
correlation=-0.08, p=0.520).

4. Discussion

While there was a higher proportion of complications requiring intervention among patients
undergoing D&E for IUFD, we found no statistically significant difference in clinically
relevant bleeding or hemorrhage in patients undergoing D&E for IUFD compared to those
undergoing D&E for induced second-trimester abortion. DIC, return to OR for D&C, and
need for blood product administration occurred significantly more often among patients
undergoing D&E for IUFD, but the low numbers of these complication events in both groups
overall limits the validity of these findings. Our results are reassuring that D&E for the
indication of IUFD is safe under our current institutional pre- and intra-operative protocols.

We did not find a statistically significant association between increasing blood loss and
increasing GA size-date discrepancy among patients with [IUFD. However, we recognize
that size-date discrepancy may not accurately estimate the duration of fetal demise,

since the etiology of the demise may have first caused fetal growth restriction, which

would exaggerate the appearance of a size-date discrepancy [16,17]. As previously stated,
the existing literature supports a higher theoretical and measured risk of DIC and
hemorrhage in D&E for IUFD compared to D&E for other indications, with postulated
mechanisms including tissue factor release from the placenta and endothelial cell damage,
platelet activation, and intravascular thromboplastin release [18,19]. Most studies agree
coagulopathy is exacerbated in cases of prolonged fetal retention; however, one retrospective
cohort study of patients with IUFD demonstrated that the severity of DIC was unrelated

to the degree of fetal maceration [4,20-22]. The recent advent of preghancy-modified

DIC scores calculated from laboratory coagulation studies, which are known to change

in pregnancy, presents an opportunity to identify which patients with [JUFD may go

onto have complications requiring intervention [23-25]. Given the inherent limitations

of our retrospective study, we did not have the necessary laboratory data available to
calculate the pregnancy-modified DIC scores for all patients, rather only in those deemed

to be high risk per our institutional preoperative bleeding risk assessment (thus meriting
preoperative coagulation studies) and in patients with clinically suspected coagulopathy

or other complications intra-or post-operatively (who had these labs drawn per clinician
discretion). All but one clinically diagnosed case of DIC was confirmed based on calculated
DIC score, lending credibility to our clinical diagnoses of DIC and suggesting that these
pregnancy-modified DIC scores can accurately identify cases of DIC in patients in whom
DIC is already clinically suspected. In contrast, in patients at moderate to high bleeding risk
who are not yet clinically suspected to have DIC, calculation of preoperative DIC scores was
not predictive of complications such as DIC or hemorrhage. Our institutional preoperative
bleeding risk assessment correctly identified as moderate or high bleeding risk all patients
who went onto have DIC or hemorrhage and all but one of those who went onto have
clinically relevant bleeding, which supports continuing current practices. Further research,
including prospective studies where preoperative and postoperative coagulation studies are
routinely ordered on all patients, is indicated to better understand the pathophysiology of
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DIC and to explore how pregnancy-modified DIC scores could be used to further stratify
bleeding risk in patients with IUFD as well as other moderate-to-high-risk patients.

At their urban academic abortion clinic, Kerns et al. [3] found that D&E for IUFD

was associated with 12.3 times greater odds of DIC and three times greater odds of

any complication compared to age-matched controls, although their absolute risk of DIC
and hemorrhage (defined more broadly by estimated blood loss >500 mL or need for
interventions) among D&Es for IUFD was low at only 2%. By contrast, our frequencies

of DIC (9.4%) and hemorrhage (12.5%) were higher, even though we used the narrower
definition of hemorrhage established by Gilbert et al. [10]. Our more broadly-defined
clinically relevant bleeding frequency, though still defined more narrowly than hemorrhage
in Kerns et al. [3], is even higher at 25.0%; however, the definition of hemorrhage in
Gilbert et al. [10] is a more specific indicator of serious complications resulting in adverse
outcomes and therefore a more useful measure in such comparisons. Given our institution’s
broad catchment area and relatively large proportion of high-risk patient referrals, resulting
delays in care and prolonged fetal retention after demise (as noted by greater GA size-dating
discrepancy) may explain these differences in outcome frequencies for our patients with
IUFD.

Strengths of our study are its matched cohort design, which helps to limit the risk of
confounding by specific factors, as well as documentation of GA by both fetal size as
measured on ultrasound confirming IUFD and by best dating method, allowing for size-
date discrepancy analyses. Limitations of the study include its relatively small sample

size and low frequency of outcomes of interest, which restrict our statistical power to
detect significance or test for associations between patient-level characteristics and adverse
outcomes. The study’s retrospective design also constrains our ability to understand what
other undocumented factors may be associated with DIC and hemorrhage.

Overall, this study showed a higher frequency of DIC but no statistically significant
difference in frequency of hemorrhage in patients undergoing D&E for IUFD compared

to those undergoing induced second-trimester D&E. Median QBL was not statistically
significant between groups, nor was the difference in blood loss among patients with IUFD
with increasing GA size-date discrepancy. These findings affirm our current institutional
protocols in caring for patients with [IUFD who desire D&E.
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Characteristics of patients undergoing second-trimester dilation and evacuation (D&E) for intrauterine fetal
demise (n=64) and patients undergoing second-trimester D&E for induced abortion (n=128) at the University
of California, Davis Medical Center from January 1, 2019 to May 31, 2021.

Characteristic Patients undergoing D&E for IUFD  Patients undergoing D&E for induced p value
abortion
Total patients 64 128
Patient age (years) 31.6%52 30.8+54 0349 T
Gravidity 4(2,6) 3(2,9) 0.304 W
1 11 (17.2) 17 (13.3)
2 7 (10.9) 30 (23.4)
3+ 46 (71.9) 81 (63.3)
Parity 2(1,3) 1(1,2) 0124 W
0 14 (21.9) 28 (21.9)
1 12 (18.8) 42 (32.8)
2 17 (26.6) 30 (23.4)
3+ 21 (32.8) 28 (21.9)
Race **
White 39 (60.9) 65 (50.4)
Black/African American 5(7.8) 28 (21.7)
Asian 8 (12.5) 12 (9.3)
American Indian/Alaska Native 1(1.6) 3(2.3)
Native Hawaiian/Pacific Islander 1(1.6) 1(0.8)
More than one race 2(3.1) 4(3.1)
Unknown/Not Reported/Other 6 (9.4) 10 (7.8)
Ethnicity A
Hispanic or Latina 16 (25.0) 35 (27.3)
Unknown/Not Reported 1(1.6) 4(3.1)
BMI 302+7.6 29.4+7.1 0467 T
Underweight [<18.5) 1(1.6) 1(0.8)
Normal [18.5-25) 15 (23.4) 35 (27.3)
Overweight [25-30) 19 (29.7) 41 (32.0)
Class 1 obesity [30-35) 13 (20.3) 26 (20.3)
Class 2 obesity [35-40) 12 (18.8) 15 (11.7)
Class 3 obesity [>40] 4 (6.3) 10 (7.8)
History of diabetes 6(9.4) 3(2.3) 0.062 F
History of hypertension 8 (12.5) 8 (6.3) 0.140 €
History of bleeding or clotting problems™ 7 (10-9) 7(69) 0.237F
Previous Cesarean section 15 (23.4) 30 (23.4) >0.999 C
Previous IUFD 3(4.7) 0(0) 0.036 F
GA by best dating (weeks) 17.7 (16.2, 20.5) 18.1 (16.0, 20.4) >0.999 W
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Characteristic Patients undergoing D&E for IUFD  Patients undergoing D&E for induced p value
abortion
GA size-date discrepancy (weeks) 1.8 (0, 3.8) 0(0,0.6) <0.001 W
Fetal anomaly, suspected or diagnosed 26 (40.6) 33 (25.8) 0.036 €
Preoperative bleeding risk <0.0001 €
Low 3(4.7) 56 (43.8)
Moderate 56 (87.5) 69 (53.9)
High 5(7.8) 3(2.3)
Preoperative hemoglobin (g/dL) 125+1.3 120+1.1 0017 F
Preoperative platelet count (x10%/L) 233.2+64.5 248.6 £ 65.5 0.127 F

Data are reported as n (%), mean * standard deviation, or median (first quartile, third quartile) with pvalues calculated using chi-square or Fisher’s
exact test for categorical variables, t test for normal numeric variables, and Wilcoxon rank sum test for non-normal numeric variables. IUFD,
intrauterine fetal demise; BMI, body mass index; GA, gestational age.

*
Includes uterine fibroids; inflammatory bowel disease with blood in stool at time of presentation; venous thrombosis; pulmonary embolism;
stroke; sickle cell trait; chronic idiopathic thrombocytopenia; and anemia, abnormal uterine bleeding, and obstetric hemorrhage requiring

transfusion or hospitalization.

Aok

For descriptive use only; no tests of association performed for race or ethnicity.

C. .

Chi square test
F_.

Fisher’s exact test
T

ttest

w. .
Wilcoxon rank sum test
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Complications requiring intervention and outcomes for patients undergoing second-trimester dilation and
evacuation (D&E) for intrauterine fetal demise (n=64) and patients undergoing second-trimester D&E for
induced abortion (n=128) at the University of California, Davis Medical Center from January 1, 2019 to May

31, 2021.

Outcome Patients undergoing D&E for Patients undergoing D&E for p value
IUFD induced abortion

Total interventions 44 10
Patients receiving any intervention 12 (18.8) 7(5.5) 0.004 €
Hemorrhage 8 (12.5) 6(4.7) 0.074 F
Clinically relevant bleeding 16 (25.0) 18 (14.1) 0.061 €
DIC 6(9.4) 0(0) 0.001 ~
Modified QBL (mL; median [first quartile, third 75.0 (50.0, 162.5) 110.0 (50.0, 200.0) 0.083 W
quartile])
Administration of 22 uterotonics 10 (15.6) 5(3.9) 0.004 C
Administration of tranexamic acid 1(1.6) 0(0) 0333 F
Administration of blood product(s) 8 (12.5) 0(0) 0.0001 ©
Cervical laceration requiring repair 1(1.6) 2(1.6) >0.999 £
Uterine balloon tamponade 4(6.3) 2(1.6) 0.097 £
Uterine artery embolization 1(1.6) 0(0) 0.333F
Rehospitalization 2(3.1) 1(0.8) 0.258 F
Return to OR for D&C 6(9.4) 0(0) 0.001 F
Return to OR for hysterectomy 1(1.6) 0(0) 0333 F

All data are reported as n (%) unless otherwise noted, with p values calculated using Chi square, Fisher’s exact, or Wilcoxon rank sum test. IUFD,

intrauterine fetal demise; DIC, disseminated intravascular coagulation; OR, operating room; D&C, dilation and curettage.

C. .
Chi square test
WWiIcoxon rank sum test

FFisher’s exact test
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