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Acute Fatty Liver of Pregnancy or Atypical Presentation 
of Homolysis, Elevated Liver Enzymes, Low Platelets 

Syndrome: The Dilemma Continues

Samah Ballala, b, Bidisha Ghosha

Abstract

We report a case of a 28-year-old female in her first pregnancy at 31 
+ 1 weeks gestation who presented with upper abdominal pain and 
vomiting. Her pregnancy was complicated with gestational diabetes 
and she was newly started on metformin. On presentation, she com-
plained of abdominal pain and vomiting. She was hypoglycemic, aci-
dotic and bloods revealed hepatorenal failure and coagulopathy. A dif-
ferential diagnosis of acute fatty liver of pregnancy (AFLP), atypical 
homolysis, elevated liver enzymes, low platelets (HELLP) or lactic 
acidosis from metformin was made. The patient was promptly deliv-
ered by cesarean section under general anesthetic. The post-delivery 
course was complicated with an intensive care unit (ICU) stay with 
worsening hepatorenal function, hypertension, and encephalopathy. 
A multidisciplinary approach was employed resulting in significant 
improvement by the 6-week follow-up, with blood parameters nearly 
normalized. Despite retrospective analysis, clinicians still face a di-
agnostic dilemma with varying opinions on the definitive diagnosis.
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Introduction

HELLP syndrome is characterized by hemolysis with a micro-
angiopathic blood smear, elevated liver enzymes, and a low 
platelet count [1]. In 1982, Weinstein subsequently associated 
HELLP syndrome as a consequence of preeclampsia (PET) 
[2]. Acute fatty liver of pregnancy (AFLP) is a rare condition 
which is characterized by the accumulation of the fat in the 
liver, leading to liver dysfunction. There is a huge overlap be-

tween clinical presentation and biochemical markers associ-
ated with HELLP syndrome and AFLP. Both conditions are 
associated with high maternal morbidity and mortality. Al-
though completely different entities, both conditions require 
early diagnosis and prompt delivery to achieve the best pos-
sible outcome.

Case Report

Investigations

Antenatal

A 28-year-old primigravida of Indian descent booked at 8 
weeks gestation at North Manchester General Hospital. She 
had an uneventful pregnancy up until 31 + 2 where she had a 
late diagnosis of gestational diabetes and was started on met-
formin. A subsequent growth scan revealed normal liquor vol-
ume, Doppler and growth was just below 90th centile (1,882 
g at 32 + 1).

Presentation

She presented to maternity triage at 35 weeks 3 days, with a 
1-week history of constant upper abdominal pain and vomit-
ing. On presentation, her blood pressure (BP) was 132/77 mm 
Hg, heart rate was 100 bpm, respiratory rate was 16 bpm, 
100% saturation on room air, and a temperature of 36.3 °C. 
Her urine was dark and concentrated and had a plus of protein.

Diagnosis

On examination, abdomen was soft nontender and she had no 
per vaginal loss. It was also noted that she had pitting edema 
to her ankles. Routine blood test (full blood count (FBC)/urea 
and electrolytes (U&E)/liver function test (LFT)/C-reactive 
protein (CRP)), PET markers, and a urine polymerase chain 
reaction (PCR) were sent to the lab (Table 1). Dawes-Redman 
cardiotocography (CTG) did not meet the criteria due to few 
accelerations. CTG otherwise appeared normal.
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Her blood sugars were done due to persistent vomiting and 
history of gestational diabetes. It was found to be 3.2 mmol. 
She was given a glucose shot and 15 min later blood sugar was 
still 3.2 mmol. Another glucose shot was administered, and 
BM dropped to 3.1 mmol. Blood results revealed hepatorenal 
failure with low platelets.

It was also noted that she may have appeared slightly jaun-
diced. A blood gas showed that the patient was in metabolic 
acidosis with a pH of 7.25, HCO3 17.5, base excess (BE) -9.7, 
lactate 2.3, and K 4.0.

Our provisional diagnosis was: 1) AFLP; 2) HELLP syn-
drome secondary to severe PET; and 3) lactic acidosis second-
ary to metformin.

Treatment

After a multidisciplinary discussion including two obstetric 
consultants, an anesthetic consultant, intensive care unit (ICU) 
registrar and medical registrar, delivery by immediate cesarean 
section under general anesthetic was decided as there was no 
clotting result available.

She was given a dose of 12 mg intramuscular dexametha-
sone for fetal lung maturation. Cesarean section was straight 
forward and total blood loss was 650 mL.

A baby girl weighing 2,330 g was delivered with appear-
ance, pulse, grimace, activity, and respiration (APGAR) score 
of 9, 9, and 10 at 1, 5, and 10 min, respectively.

Cord gases in baby showed an arterial pH of 7.22, BE -6, 
and a venous pH of 7.23 and BE -8.3 and baby was clinically 
well.

Maternal clotting results came back as deranged (Table 2).
A repeat venous gases showed worsening acidosis with 

a pH 7.24, HCO3 10, and lactate 3.0. She was transferred to 

ICU and was successfully extubated 12 h later. One hour post-
operation, she was bleeding from her wound and was therefore 
given 1 unit of platelets and a pool of cryoprecipitate.

Follow-up and outcomes

Post-delivery the liver transplant unit at Leeds General Infir-
mary was contacted and they advised preparations to be made 
for a liver transplant if she was not responding to treatment.

She had a total of 9 days in ICU stay where she required: 
1) red blood cell (RBC)/platelet and cryoprecipitate transfu-
sions; 2) continuous positive airway pressure therapy; 3) dex-
trose infusion with actrapid to maintain blood sugars; 4) la-
betalol and later amlodipine for BP control as she was then 
hypertensive with proteinuria (urine protein-creatinine ratio 
(UPCR) 59); 5) multiple episodes of hemodialysis as she was 
showing features of acute renal failure with worsening urea 
and creatinine, pulmonary and pedal edema; 6) lactulose and 
rifaximin for hepatic encephalopathy as she was becoming in-
creasingly confused with raised ammonia.

Ultrasound (USS) scan of the liver and urinary system was 
unremarkable. Computed tomography (CT) of abdomen and 
pelvis also showed normal liver and portal veins. Large bilat-
eral pleural effusions and abdominal wall edema were noted 
indicating fluid retention. Liver biopsy was not done due to 
risk of bleeding from the coagulopathy. The patient had daily 
bloods which showed marked improvement. Prior to discharge, 
clotting normalized and noninvasive liver screen was normal. 
She was followed up 6 weeks postnatally and FBC/U&E/LFT 
were normal except she had a mildly raised alanine transami-
nase (ALT) at 66 IU/L (Figs. 1-3). Further blood results during 
her stay revealed low serum haptoglobin, raised lactate dehy-
drogenase (LDH) and conjugated bilirubin indicating hepato-
cellular damage (Table 3).

Discussion

HELLP syndrome was first described by Pritchard in 1954. It 
is characterized by hemolysis with a microangiopathic blood 
smear, elevated liver enzymes, and a low platelet count [1].

In 1982, Weinstein subsequently associated HELLP syn-
drome as a consequence of PET [2]. Although 15-20% of 
patients with HELLP do not have associated hypertension or 

Table 1.  Blood Test at Initial Presentation

FBC LFT U&E

Hb 116 g/L Bilirubin 190 µmol/L Na 130 mmol/L

WBC 14.9 × 109/L ALT 144 IU/L K Hemolyzed

PLT 141 × 109/L ALP 370 IU/L Urea 6.7 mmol/L

CRP 31.4 mg/L Albumin 21 g/L Cr 251 µmol/L

Amylase 40 IU/L eGFR 19 mL/min

ALP: alkaline phosphatase; ALT: alanine transaminase; CRP: C-reactive protein; eGFR: estimated glomerular filtration rate; FBC: full blood count; 
LFT: liver function test; PLT: platelet; U&E: urea and electrolytes; WBC: white blood cell.

Table 2.  Maternal Clotting Results

Result Reference range
Prothrombin time 22.1 9.7 - 14.1
INR 1.8 0.9 - 1.1
aPTT 44 25.1 - 36.5
Fibrinogen 1.5 2.7 - 5.6

aPTT: activated partial thromboplastin time; INR: international normal-
ized ratio.
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proteinuria [3]. Overall HELLP develops in 0.2-0.8% of preg-
nancies [2, 3].

Presentation with HELLP syndrome can vary but the on-
set of symptoms is usually rapid and progressively worsens. 
HELLP often develops between 28 and 37 weeks of gestation. 
However, symptoms can develop late in the second trimester, 
or even at 40 weeks. In some cases, it has developed even in 
the postpartum period.

Patients typically present with abdominal pain, general 
malaise, nausea, and vomiting. The pain is often epigastric or 
right upper quadrant.

Less commonly, the patients present with headaches, vis-
ual disturbances, jaundice, and ascites [4].

The diagnostic criteria for HELLP syndrome are variable 
and inconsistent.

Some studies suggest the use of the Tennessee classifica-
tion as illustrated in the Table 4 [5]. Based on the Tennessee 

classification, our case fits the criteria for HELLP syndrome. 
Her initial platelet count was 141 but later dropped to 37 at 
its lowest despite platelet transfusion. She was diagnosed with 
PET on the basis of raised UPCR and raised BP requiring an-
tihypertensives. However, the raised BP presented later during 
her admission. Together with the diagnosis of PET, it fits the 
clinical picture that the resultant presentation and biochemical 
change was secondary to HELLP syndrome, based on Wein-
stiein’s definition.

HELLP syndrome has a wide differential diagnosis as 
illustrated in Table 5. Baha discussed this in an article and 
further illustrated the diagnostic complexity that comes with 
HELLP [6].

In this case, there was discussion regarding whether this pa-
tient had HELLP syndrome or AFLP. This is because there is a 
strong overlap in the clinical presentation and biochemical mak-
ers between HELLP syndrome and AFLP [7]. The remainder of 
this case focuses on these two phenomena following multidis-
ciplinary team (MDT) approach including ICU/anesthetic col-
leagues, local liver unit, and medical team, and it was concluded 
that this was the most likely cause of her presentation.

Both conditions are life-threatening with high rates of ma-
ternal morbidity and mortality. Although completely different, 
both conditions require early diagnosis and prompt termina-

Table 3.  Further Blood Results

Result Reference range
Serum haptoglobin 0.18 g/L 0.35 - 2.50
Serum LDH 404 U/L 125 - 220
Serum bilirubin 163 µmol < 21
Serum conjugated bilirubin 119.5 µmol/L < 8.6
Blood morphology Anisocytosis

Low serum haptoglobin, raised LDH, and conjugated bilirubin indicate 
hepatocellular damage. LDH: lactate dehydrogenase.

Figure 1. Full blood count.

Figure 2. Liver function test.

Figure 3. Renal function test.
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tion of pregnancy, to achieve the best possible outcome for 
both mother and baby. The maternal mortality rate associated 
with HELLP syndrome is 1-24% and maternal mortality rate 
associated with AFLP is as high as 80% [8].

AFLP was first described by Sheehan in 1940. His find-
ings were based on liver histology from autopsies [9]. AFLP is 
extremely rare and has an incidence of 7,000 to 20,000 preg-
nancies [10].

Hypertension is not as common in AFLP as HELLP syn-
drome and ranges from 26% to 70%. AFLP patients generally 
present with vague symptoms, hence this creates some diag-
nostic delay. Symptoms include nausea, vomiting, abdomi-
nal pain, and anorexia. However, patients may also quickly 
develop the manifestations that are associated with AFLP. 
Within 24 h of presentation, AFLP manifestations were evi-
dent in our patient’s state. She had acute liver failure with 
jaundice, encephalopathy, acute renal failure, coagulopathy, 

and hypoglycemia.
The Swansea criteria can be used as a diagnostic tool for 

the diagnosis of AFLP. Positive diagnosis is based on 6 - 9 
features in women with HELLP as illustrated in Table 6 [11].

Hypoglycemia occurs more frequently in AFLP. However, 
our patient had gestational diabetes and presented with vomit-
ing. Although she was not on insulin, occasionally, hormonal 
changes can cause women with diabetes to develop hypogly-
cemia even without medication.

Liver biopsy is included in the Swansea criteria; however, 
this is rarely needed to diagnose AFLP and is only reserved for 
patients where there is diagnostic doubt and results will affect 
the patient’s future management [12].

Our patient had fulfilled nine criteria from Table 6, which 
guides to a diagnosis of AFLP. This leads to the question of 

Table 5.  Differential Diagnosis in Women With HELLP Syn-
drome According to Baha [6]

Acute fatty liver of pregnancy (AFLP)
Thrombotic thrombocytopenic purpura (TTP)
Hemolytic uremic syndrome (HUS)
Immune thrombocytopenic purpura (ITP)
Systemic lupus erythematosus (SLE)
Antiphospholipid syndrome (APS)
Cholecystitis
Fulminant viral hepatitis
Acute pancreatitis
Disseminated herpes simplex
Hemorrhagic or septic shock

HELLP: Homolysis, Elevated liver enzymes, low platelets.

Table 6.  Swansea Criteria for the Diagnosis of AFLP [11]

Signs and symptoms
    Vomiting
    Abdominal pain
    Polydipsia/polyuria
    Encephalopathy
Laboratory findings
    Elevated bilirubin (> 0.8 mg/dL or > 14 µmol/L)
    Hypoglycemia (glucose < 72 mg/dL or < 4 mmol/L)
    Leukocytosis (> 11,000 cells/µL)
    Elevated transaminases (AST or ALT) (> 42 international unit/L)
    Elevated ammonia (> 47 µmol/L)
    Elevated urate (5.7 mg/dL or > 340 µmol/L)
    Acute kidney injury, or creatinine > 1.7 mg/dL (150 µmol/L)
    Coagulopathy or prothrombin time > 14 s
Imaging: Ascites or bright liver on ultrasound scan
Histology: Microvesicular steatosis on liver biopsy

AFLP: acute fatty liver of pregnancy.

Table 4.  Tennessee Classification for the Diagnosis of HELLP 
Syndrome According to Ditisheim et al [5]

Hemolysis, established by at least two of the following:
    Peripheral smear with schistocytes and burr cells
    Serum bilirubin ≥ 1.2 mg/dL (20.52 µmol/L)
    Low serum haptoglobin (≤ 25 mg/dL) or LDH ≥ 2 times the  
    upper level of normal
    Severe anemia, unrelated to blood loss
Elevated liver enzymes:
    Aspartate aminotransferase (AST) or alanine  
    aminotransferase (ALT) ≥ 2 times the upper level of normal
Low platelets: < 100,000 cells/µL

HELLP: Homolysis, Elevated liver enzymes, low platelets.
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“how accurate is the Swansea criteria?”
In 2020, a study was conducted in Denmark by Rahim et 

al [13]. They found that out of 29 patients with AFLP, all 29 
fulfilled the Swansea criteria with a score ≥ 6. While the pa-
tients who had HELLP, 11/30 fulfilled the Swansea criteria. 
Therefore, the Swansea criteria have 100% sensitivity but only 
63% specificity.

Rahim et al therefore concluded that “The Swansea cri-
teria need to be modified to allow better distinction between 
HELLP and AFLP in a clinical setting” [13].

Interestingly, antithrombin activity may play a role in 
helping differentiate between HELLP and AFLP. Antithrom-
bin is a protein produced by the liver which is involved in the 
coagulation cascade. In liver dysfunction, this protein is defi-
cient, hence reduced activity of less than 65% may add more 
evidence that points to AFLP. This test however, was not done 
for our patient, therefore we cannot say for definite what was 
the diagnosis in her case.

Overall management of both HELLP and AFLP in this 
case was the same. Prompt delivery of the baby was conducted 
to reduce the perinatal and maternal mortality rate.

As previously mentioned, delivery is necessary for both 
AFLP and HELLP syndrome.

There is no definite advice that cesarean section is the cho-
sen mode of delivery for AFLP but studies do suggest that it is 
the preferred method. Statistics in a small study by Wei et al 
in 2010 illustrated why this is the case. The maternal mortality 
rate with cesarean section is 16% as compared to 48.1% with 
normal vaginal delivery (NVD). In addition, the perinatal mor-
tality rate with NVD was more than double (26.5%) the rate 
with cesarean section (10.6%) [14].

It is also worth mentioning that magnesium sulphate 
(MgSO4) plays an immense role in seizure prevention in se-
vere PET/HELLP syndrome. It was not started in this case as it 
was initially felt that AFLP was the likely diagnosis.

Learning points

The case reinforces the critical role of timely delivery in im-
proving maternal and perinatal outcomes. The choice of deliv-
ery method, such as cesarean section, aligns with the neces-
sity for swift action to address the life-threatening nature of 
AFLP and HELLP syndrome. Collaborative decision-making 
is crucial in ensuring prompt and effective interventions. The 
diagnostic criteria for both AFLP and HELLP syndrome still 
necessitate modification, as their sensitivity remains high but 
specificity is lacking. The discussion on antithrombin activ-
ity highlights the potential role of additional diagnostic tests 
in distinguishing between AFLP and HELLP syndrome. This 
suggests that in challenging situations, clinicians should con-
sider a comprehensive diagnostic approach, potentially includ-
ing tests beyond standard criteria, to enhance accuracy.
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