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Abstract N
Rationale: Acute fatty liver of pregnancy (AFLP) is extremely hazardous to pregnant woman in the 3rd trimester of pregnancy. AFLP \
has an insidious onset and nonspecific experimental indicators, which therefore is difficult to be diagnosed.

Patient concerns: Case 1 was transferred to our hospital for hypertensive disorders complicating pregnancy at gestation of 38
weeks +3 days. Case 2 was transferred to our hospital for suspicious fetal heart monitoring response at gestation of 36 weeks +4
days. Case 3 was transferred to our hospital for prelabor rupture of membranes at gestation of 37 weeks +1 days.

Diagnosis: The diagnosis of AFLP was based on the Swansea criteria.

Interventions: All 3 cases were delivered by cesarean section, and they were all transferred to intensive care unit for further
treatment. Cases 2 and 3 were subjected to plasma exchange and continuous renal replacement therapy.

Outcomes: In this study, all 3 patients were initially diagnosed as gastritis. In addition, case 1 was diagnosed as preeclampsia and
her AFLP was misdiagnosed with postpartum hemorrhage after cesarean delivery. Case 2 was admitted to the hospital for
intrahepatic cholestasis of pregnancy and fetal distress, but we considered it as AFLP before delivery. Case 3 was treated according
to severe intrahepatic cholestasis of pregnancy, but we rediagnosed it as postpartum hemorrhage and disseminated intravascular
coagulation after cesarean delivery. Neonatal asphyxia and complications were not found. All of the 3 cases were fully recovered and
discharged from our hospital.

Lessons: If there are multiple risk factors including vomiting, abdominal pain, and fetal distress, AFLP should be highly suspected.
Early diagnosis, especially before termination of pregnancy, is the key to successful treatment of AFLP.

Abbreviations: AFLP = acute fatter liver of pregnancy, ICU = intensive care unit, NICU = neonatal intensive care unit, PE = plasma

exchange.
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1. Introduction

In 1940, Sheehan for the 1st time described acute fatty liver of
pregnancy (AFLP) as a specific clinical entity,™! but the etiology
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and pathogenesis of such disease remains unclear. Maternal
death in AFLP is associated with complications such as
disseminated intravascular coagulation, hepatic encephalopathy,
and acute renal failure.”?* These serious conditions usually occur
in the 3rd trimester or in the immediate postpartum period."*!
Women with AFLP are recommended to treated in a center with
expertises including high-risk obstetrics, maternal-fetal medicine,
neonatology, and hepatology. If necessary, they are recom-
mended to be monitored in the intensive care unit (ICU).*!

2. Methods

This study presents a retrospective case review of 3 cases of AFLP
patients admitted from January 1, 2019 to June 1, 2019 in a
Maternal and Child Health Hospital of Hubei province, Tongji
Medical College, Huazhong University of Science and Technol-
ogy, China.

Clinical data were obtained from the medical records
reviewing, including maternal age, gestational age at admission,
parity and gravidity, fetal sex, fetal number, Apgar score, clinical
manifestation, laboratory tests, hospitalization time, and mater-
nal-perinatal outcome. Ethical approval was not thought to be
necessary because this is a retrospective study and all the data
were dealt only with the patients’ medical records and follow-up
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results via telephone and WeChat. All included women signed
informed consent for therapeutic procedures and also for the
publication of this case report.

In this study, the diagnosis of AFLP was based on the Swansea
criteria.’! A pregnant patient will be diagnosed with AFLP if she
shows 6 (or more) out of following 14 criteria: vomiting,
abdominal pain, polydipsia/polyuria, encephalopathy, elevated
bilirubin, bilirubin >0.8 mg/dL, hypoglycemia <72 mg/dL,
elevated uric acid >950 mg/dL, leukocytosis >11 x 10°/L, ascites,
alanine aminotransferase >421U/L, ammonia >66 pmol, renal
impairment, acute kidney injury or Cr >1.7 mg/dL, coagulopathy
or prothrombin time >14seconds, and microvesicular steatosis
on liver biopsy. Liver biopsy is typically characterized by liver cell
swelling, vacuolation, and pallor during filtration, accompanied
by microvesicular fatty liver. The 3 cases in this study were in
compliance with this diagnostic criterion. However, the Swansea
criteria are meant to be applied to cases with no other liver
diseases of pregnancy, such as HELLP syndrome; hemolysis,
elevated Liver enzymes, Low plateiet coullt (HELLP).

Ethical approval was not thought to be necessary because this
is a retrospective study and all the data were obtained by the
patients’ medical records and follow-up results via telephone and
WeChat. All included pregnant women signed informed consent
for therapeutic procedures and also for the publication of this
case report.

3. Case reports

3.1. Case 1

A 29-year-old pregnant woman, in the 1st pregnancy, was
transferred to our hospital for hypertensive disorder complicating
pregnancy at gestation of 38 weeks +3 days. On admission, the
patient had no headache, vomiting or other symptoms. Cesarean
section was performed a few minutes later after admission to deal
with fetal distress. The operation proceeded smoothly, but
postpartum hemorrhage occurred 156minutes later. In the
meantime, obvious abnormalities of liver and kidney function
were reported by laboratory. Therefore, the medical history was
immediately questioned again. As the patient recalled, she had
nausea, vomiting, and upper abdominal discomfort a week ago,
and then went to the internal medicine department, treated as
gastritis. However, she did not take it seriously and had not told
us in advance. Only then did we consider acute fatty liver. We
applied comprehensive treatment such as the use of double
balloon catheter, blood transfusion, and liver protection to
stabilize the patient’s condition. Subsequently, the patient was
transferred to ICU for further treatment. After 10 days, she was
recovered and discharged from hospital. The newborn was male,
with birth weight of 2400 g, which was small for gestational age,
but Apgar score was full marks, so the newborn was not
transferred to neonatal intensive care unit (NICU).

3.2. Case 2

A 28-year-old pregnant woman, in the 1st pregnancy, was
transferred to our hospital for suspicious fetal heart monitoring
response at gestation of 36 weeks +4 days. On admission, the
patient already had symptoms including nausea, vomiting, and
upper abdominal for 5 days. She had been treated as gastritis. To
confirm the diagnosis, we conducted a physical examination for
the patient and found jaundice. Soon the biochemical results
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revealed significant abnormalities of liver and kidney function as
well as slight abnormality of coagulation function. We had a
consultation and considered it as AFLP. After adequate
preoperative preparation, cesarean section was proceeded
smoothly. The operative indication was fetal distress. Because
of preoperative anemia and coagulation dysfunction, blood
products were transfused immediately after delivery. All these
efforts eventually led to the avoidance of postpartum hemor-
rhage. This patient was transferred to ICU for 10 days of
comprehensive treatment, including plasma exchange (PE) and
continuous renal replacement therapy, eventually recovered well.
The newborn was male, with birth weight of 2475g, and full
marks in Apgar score. The newborn was transferred to neonatal
department due to premature delivery for 11 days of observation
and treatment.

3.3. Case 3

A 32-year-old pregnant woman, in the 2nd pregnancy (para 0, 1
early abortion), was transferred to our hospital for prelabor
rupture of membranes at gestation of 37 weeks +1 days. On
admission, the patient had nausea and jaundice. Like cases 1 and
2, she had been diagnosed and treated as gastritis. Cesarean
section was performed to deal with fetal distress. The operation
went smoothly, but postpartum hemorrhage occurred 91 minutes
after operation, vaginal bleeding, and oozing from the wound
observed. According to clinical symptoms, abnormal coagulation
function and abnormal liver and kidney function, we considered
it as acute fatty liver. Therapeutically, we started with stitching up
the wound to stop the bleeding, and transfused blood products at
the same time to improve coagulation function. The volume of
postpartum hemorrhage was about 1800 mL. The patient was
transferred to ICU for further treatment. The symptoms, signs,
and examination results all suggested that the patient’s condition
was the heaviest of the 3 cases. Then we applied PE and
continuous renal replacement therapy twice to improve the
clinical symptoms and laboratory characteristics. The recovery
time of this case was also the longest and the length of
hospitalization lasted for 11 days. Like cases 1 and 2, the
newborn was male, with birth weight of 2330 g, and Apgar score
was 9/1 minutes; 10/5 minutes. Being younger than the actual
gestational age, the newborn was transferred to neonatal
department for 11 days of observation and treatment.

The clinical and obstetrical features of 3 patients are shown in
Table 1, and the management schemes of 3 cases during
hospitalization are shown in Table 2.

4. Discussion

The AFLP is a rare but life-threatening complication especially in
the 3rd trimester of pregnancy (median presentation 36 weeks).!!
The etiology and pathogenesis of AFLP is still unknown.
Diagnosis of AFLP is mainly based on clinical symptoms and
laboratory findings. AFLP has an insidious onset and nonspecific
experimental indicators, which therefore is usually difficult to be
diagnosed accurately. There are no uniform diagnostic criteria or
guidelines on this disease in the world. The current common
diagnostic criteria are Swansea criteria mentioned earlier.

In the early stage, AFLP patients normally show atypical
symptoms such as nausea, vomiting, and vague abdominal pain.
According to another study by Nelson et al involving 51 AFLP
patients (1975-2012), the most common complaints were nausea
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Clinical and obstetrical features of 3 patients affected by AFLP.

Sw Cr Case 1 Case 2 Case 3
Age, yr 29 28 32
Gravidity, n 1 1 2
Parity 1 1 1
BMI of delivery, kg/m? 23.04 25.00 19.05
Number of gestations 1 1 1
Fetal gender Male Male Male
Clinical symptoms
(1) Vomiting + + +
(2) Abdominal pain + + +
(3) Polydipsia/polyuria + + +
(4) Encephalopathy - - -
Delivery date, wk 38.3 36.4 37.1
Cesarean delivery + + +
(9) Ascites or bright liver on ultrasound (Postpartum day 1)+ — (Postpartum day 1)+
Biological features at admission
(5) Total bilirubin, wmol/L (>14) +(89.8) +(58.6) +(190.6)
(6) Glucose, mmol/L (<4) —(5.5) +(3.8) +(3.1)
(7) Serum uric acid, wmol/L (>340) +(474.9) +(610.0) +(349.8)
(8) Leukocytosis, 10%L (>11) +(23.5) + (119 +(11.8)
(10) Elevated transaminases + + +
ALT, IU/L (>42) 200.7 351 172
AST, IU/L (>40) 140.0 259.6 185.8
(11) Blood ammonia NA NA NA
(12) Renal impairment + + +
CREA, pmol/L (>150) 169.8 226.0 160.5
BUN, mmol/L (>7.5) 777 6.1 3.2
(13) Coagulopathy + + +
PT, s (>12.5) 13.3 13.6 32.8
APTT, s (>36.5) 36.6 27.0 66.7
Fg, g/L (<2.4) 1.6 1.02 0.27
(14) Liver histology with specific fat staining NA NA NA
Total no 10 10 11

AFLP =acute fatter liver of pregnancy, ALT=alanine aminotransferase, APTT =activated partial thromboplastin time, AST =aspartate aminotransferase, BMI=body mass index, BUN=blood urea nitrogen,
CREA =creatinine, Fg=fibrinogen, NA=not available, PT = prothrombin time, Sw Cr=Swansea criteria.

Management in cases with AFLP during hospitalization.

Case 1

Case 2

Case 3

Admission diagnosis

The time from the digestive tract symptoms to admission, d
The time from the admission to diagnosis of AFLP, h

The time from CS to PPH, min
The volume of PPH, mL

DIC

Indications for CS

Anesthesia mode

Time for transfusion of blood and blood products

RBC, IU

Fresh frozen plasma, mL
Cyoprecipitate, mL
Fibrinogen, g
Prothrombin complex, U
Plasma exchange, n
CRRT, n

Intensive care unit
Hospitalization days, d
Hospitalization fee, RMB

Fetal distress;

gastritis; preeclampsia

7
45
2.6
1500
No
Fetal distress
CSEA
After PPH
6
600
6
0
0
0
0
Yes
10
39,777.5

Fetal distress;
gastritis; ICP
5
3.1
400
No
Fetal distress
CSEA
Before and during CS
2
950
6
0

—_ o

Yes
10
75,196.4

Fetal distress; gastritis;
severe |CP; coagulation dysfunction

7
4.1
1.5

2000
Yes

Fetal distress
General anesthesia

After PPH
4
1000
10
1
400
2
1
Yes
10
92,590.8

AFLP = acute fatter liver of pregnancy, CRRT = continuous renal replacement therapy, CS =cesarean section, CSEA = combined spinal epidural analgesia, DIC = disseminated intravascular coagulation, ICP =

intrahepatic cholestasis of pregnancy, PPH=postpartum hemorrhage, RBC = red blood cell, RMB = currency.
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and vomiting (57%), hypertension (57%), and abdominal pain
(53%).171 Therefore, it is easy to be ignored or misdiagnosed as
gastroenteritis, acute severe hepatitis, and so on.®! In this study,
all 3 cases were misdiagnosed as gastritis. A definite diagnosis of
AFLP cannot be confirmed until laboratory results or unex-
plained postpartum hemorrhage occurs. We were surprised to
find that the 2nd case had less bleeding, which was attributed to
the timely diagnosis of AFLP before cesarean delivery. Also, we
did adequate preparation before the operation, such as blood
transfusion which was used to improve coagulation function.
Ultimately, postpartum hemorrhage and other complications
were avoided. It is frequently happened that the 1st-visit
physician did not recognize the importance of the onset of
nausea and vomiting in the 3rd trimester. Therefore, education of
midwives and junior doctors should be strengthened to
emphasize that nausea and vomiting in 3rd trimester may a
sign of possible AFLP. The most important lesson learned from
these cases is that early recognition and diagnosis are the pivotal
factors in the management of AFLP.

Risk factors for AFLP include primipara, male sex of the fetus,
previous episode of AFLP, and coexisting diagnosis of other liver
disorders of pregnancy such as HELLP syndrome.””! Higher body
mass index is also found to be associated with AFLP.["” Two or 3
risk factors can be identified for each case. To prevent serious
complications, we must conduct intensive monitoring for high-
risk factors and improve the quality of medical care. Hirotada
Suzuki reported that the soluble fms-like tyrosinekinase 1/
placental growth factor ratio may be used to rapidly distinguish
AFLP from HELLP syndrome.'""! More researches are needed to
find a way to predict AFLP. Through these case studies, we
conclude that if there are multiple risk factors, AFLP should be
highly suspected and treated accordingly. Waiting for confirming
of all symptoms may delay the treatment.

The successful treatment of the cases cannot be separated from
timely induction of labor. AFLP is harmful to both mothers and
infants. Another lesson learned from these cases is to terminate
pregnancy in time to avoid adverse maternal and child outcomes.
However, there is a lack of guidelines on selecting the delivery
mode for women with AFLP. In recent years, some researchers
have recommended the use of cesarean section to improve the
fetal prognosis, and caesarean section is proved to be the safest
method of delivery, which should be recommended to lower the
risk of adverse pregnancy outcomes in AFLP.1%13!

Moreover, the management of AFLP is a multidisciplinary
progress that necessitates active and prompt intervention by
intensive care physicians and obstetricians along with anesthesi-
ologists and neonatologists in a tertiary care center equipped with
an ICU. The successful treatment of the 3 cases is inseparable
from multidisciplinary cooperation. Therapeutic PE has emerged
as a life-saving approach, which has been demonstrated to be
effective in treatment of acute liver failure."*! Artificial liver
support system is one of the effective methods for the treatment of
liver failure.!'! In these cases, no maternal deaths or severe
encephalopathy were reported. This may be due to the
effectiveness of PE therapy or the relatively mild condition of
the patient.

Neonatal mortality induced by AFLP has been reported to be
about 15% to 66%."°! It was fortunate that all 3 newborns were
in good condition, which might be benefited from timely
termination of pregnancy and appropriate treatment in neona-
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tology. Special attention must be paid to fetal heart rate
monitoring as it often shows no response or frequent decelera-
tion. In this study, we found abnormal fetal heart rate and used it
as a surgical indication to avoid adverse outcomes in newborns. It
was found that amniotic fluid was polluted by meconium, and
continuing to wait might lead to adverse outcomes.

In summary, early diagnosis and timely termination of
pregnancy are the keys to successful treatment of AFLP. At the
same time, it should be noted that the management of AFLP is a
multidisciplinary progress.
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