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SUMMARY
Thrombotic microangiopathy (TMA) occurring after 
acute pancreatitis is rarely described. Without prompt 
intervention, TMA can be, and often is, lethal, so 
prompt recognition is important. Here, we present a 
case of a 61-year-old woman with a history of alcohol 
misuse who presented with epigastric pain, nausea and 
vomiting after binge drinking. Elevated serum lipase 
and imaging were suggestive of acute-on-chronic 
pancreatitis. Although the patient’s symptoms of acute 
pancreatitis subsided, her anaemia, thrombocytopenia 
and acute kidney injury worsened. A peripheral blood 
smear revealed schistocytes, prompting suspicion 
for TMA. Therapeutic plasma exchange (TPE) was 
promptly initiated and she completed 10 TPE sessions 
that improved her anaemia and serum creatinine and 
resolved the thrombocytopenia. Since TPE was effective 
and the ADAMTS13 assay revealed 55% activity in the 
absence of anti-ADAMTS13 IgG prior to initiation of 
therapy, a confident diagnosis of TMA caused by acute 
pancreatitis was made. There was no evidence of relapse 
2 years later.

Background
Thrombotic microangiopathy (TMA) describes a 
group of disorders that share a common clinical 
presentation: microangiopathic haemolytic anaemia 
(MAHA) defined as haemoglobin (Hb) <10 g/dL 
accompanied by evidence of haemolytic anaemia; 
thrombocytopenia (platelet count  <150x109/L) 
and end-organ dysfunction that in many cases 
presents as acute kidney injury (AKI; as defined 
by Kidney Disease: Improving Global Outcomes 
guidelines).1 2 Although the differential diagnosis 
of MAHA, thrombocytopenia and AKI is vast and 
includes common systemic disorders such as sepsis 
and malignant hypertension, the differential should 
always include TMA syndromes because of the 
significant morbidity and mortality associated with 
these conditions. Of these syndromes, the ‘primary’ 
syndromes include thrombotic thrombocyto-
penic purpura (TTP), Shiga toxin-mediated TMA 
(ST-TMA) and TMA associated with complement 
dysregulation or coagulopathy, and ‘secondary’ 
syndromes that are associated with known precipi-
tating factors.3

ST-TMA accounts for 90% of cases in children 
and is caused by infection with Escherichia coli 
O157:H7 ST-producing organisms. The annual inci-
dence of ST-TMA is 6.1 cases per 100 000 children 
younger than 5 years old, in contrast to the very rare 

incidence in adults (two cases per 100 000).4 Since 
ST-TMA (previously known as typical hemolytic 
uremic syndrome (HUS)) is infrequently diagnosed 
in adults, the availability of epidemiological studies 
with mortality statistics is limited for this patient 
group, and the studies that do exist are heteroge-
neous in terms of HUS definition and aetiologies, 
restricting their use.5 However, a population study 
reported that hospitalisations and deaths were most 
frequent in adults aged 60 years and older and the 
number of mortalities was 10-fold higher in this 
group than any other affected age group.6

Since ST-TMA is infrequently diagnosed in 
adults, the most frequent TMA syndromes encoun-
tered in this population are TTP (~25%), TMA 
associated with complement dysregulation or coag-
ulopathy (~20%) and secondary TMA syndromes 
(~55%).3 Unlike ST-TMA, these TMA syndromes 
tend to have a more aggressive course with frequent 
relapses and a higher mortality rate if treatment is 
not promptly started, mainly due to end-stage renal 
disease,7–9 which is more common in adults and the 
elderly compared with children. This finding may 
be explained by underdiagnosis of TMA in adults, 
in whom comorbidities and risk factors for chronic 
kidney disease (CKD) such as hypertension and 
diabetes mellitus or pre-existing CKD exist.5

TMA is associated with acute pancreatitis in <1% 
of the total population.10 Although TMA can precip-
itate acute pancreatitis in 2% of TMA cases, the 
presentation of acute pancreatitis preceding TMA 
is even less common.11 12 Here, we present a case 
of TMA in a patient initially managed for acute-on-
chronic pancreatitis. Due to the high mortality rate 
of patients with TMA and renal failure serving as 
a poor prognostic factor in acute pancreatitis, this 
case is a reminder of this unique presentation, its 
pathogenesis and management so that the diagnosis 
is promptly recognised.

Case presentation
A 61-year-old African-American woman with a 
history of alcohol misuse presented with a 6-day 
history of sharp epigastric pain, nausea and vomiting 
after a binge-drinking episode. The pain radiated 
to her back without any subjective precipitating or 
relieving factors. There was no history of diarrhoea 
or constipation. The patient reported that she had 
abstained from alcohol for 5 years but, due to recent 
stressors, she had recently started to binge drink 
again with an approximate daily consumption of 
750 mL of vodka. Prior to this recent binge-drinking 
episode, she had a 10-year history of alcohol misuse 
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and consumed an estimated 7–8 beers for 3–4 days per week 
with complications including four prior episodes of alcohol-in-
duced acute pancreatitis. She denied taking any medications or 
drugs of abuse.

Investigations
At presentation, her body temperature was 36.7°C, blood pres-
sure 146/86 mm Hg, heart rate 85 beats per minute and oxygen 
saturation 98% on air. Palpation of the epigastric region and 
right upper quadrant elicited pain but physical examination was 
otherwise unremarkable. Preadmission laboratory studies were: 
Hb 12.2 g/dL (12.0–16.0 g/dL), platelet count 276x109 /L (130–
400x109 /L), blood urea nitrogen 48 mg/dL (8–26 mg/dL), serum 
creatinine 2.2 mg/dL (0.8–2.0 mg/dL), serum calcium 9.8 mg/
dL (8.5–10.5 mg/dL), aspartate transaminase 112 U/L (0–40), 
alanine transaminase 37 U/L (0–45 U/L), lactate dehydrogenase 
(LDH) 281 U/L (80–200 U/L), lipase 1254 U/L (8–78 U/L) and 
serum triglyceride 71 mg/dL (30–200 mg/dL). Urinalysis did 
not reveal any haematuria, proteinuria, pyuria or bacteria, but 
the urine was concentrated with a specific gravity of 1.030. 
Urine toxicology was negative for amphetamines, cannabinoids, 
cocaine, opiates and phencyclidine. An abdominal CT scan 
revealed acute inflammatory changes in the head of the pancreas 
extending to the tail and splenic hilum, peripancreatic fluid and 
calcification of the pancreatic parenchyma (figure 1). Abdominal 
ultrasound did not reveal the presence of gallstones.

The serum creatinine improved with intravenous hydration to 
1.7 and 1.5 mg/dL on the first and second days, respectively. On 
the third day, the symptoms of acute pancreatitis had resolved 
and there was no evidence of alcohol withdrawal. However, at 
that time, the patient had developed anaemia: Hb 9.3 g/dL, retic-
ulocyte production index 4.0% (0.5%–2.0%), total bilirubin 
2.2 mg/dL (0.0–1.5 mg/dL), indirect bilirubin 1.8 mg/dL (0–1 mg/
dL), haptoglobin 12 mg/dL (43-212) and LDH 1232 U/L. She 
had also developed thrombocytopenia with a platelet count 
of 25x109 /µL and worsening AKI with the serum creatinine 
increasing to 1.8 mg/dL. Urinalysis at that time revealed 2+ 
blood, 3+ protein, a small amount of bilirubin and a specific 
gravity 1.010 in the absence of red blood cell casts, pyuria 
or bacteria. Renal ultrasound revealed normal-sized kidneys 

without nephrolithiasis or signs of urinary obstruction including 
hydronephrosis. These findings were suggestive of renal paren-
chymal injury without urinary obstruction.

Differential diagnosis
Alcohol-induced acute-on-chronic pancreatitis with AKI was 
initially diagnosed. The acute anaemia appeared to be a secondary 
phenomenon and was haemolytic, supported by the elevated 
reticulocyte count, LDH, total and indirect bilirubin levels, 
decreased haptoglobin level and presence of schistocytes in the 
peripheral blood smear. The prothrombin (PT) time (10.6 s; 
9.5–11.8 s), activated partial thromboplastin time (PTT) (23.7 s; 
20.4–33.4 s), serum D-dimer (0.37 mg/dL; 0.19–0.50 mg/dL), 
fibrinogen (264.1; 166.3–472.7), C3 (100 mg/dL; 75–181), C4 
(19.1 mg/dL; 14.0–45.0 mg/dL)  and total complement activity 
(CH50) (52 U/mL; 22–60 U/mL) were all normal and HIV 
and direct Coombs tests were negative. Given that the serum 
D-dimer, fibrinogen, PT and PTT were within normal limits, 
disseminated intravascular coagulation (DIC) was unlikely and 
because the stool culture did not grow ST-producing organisms, 
ST-TMA was unlikely. Thus, because of the high clinical suspi-
cion for TMA related to acute pancreatitis with an unclear diag-
nosis of TTP, a serum sample was obtained to assess ADAMTS13 
activity, which was 55% in the absence of IgG directed against 
ADAMTS13.

Treatment
Due to the high mortality rate of acute-on-chronic pancreatitis 
and the patient’s comorbidities, she was admitted to the hospital, 
where she was monitored for alcohol withdrawal and received 
intravenous fluids and analgesia. After diagnosis of TMA, ther-
apeutic plasma exchange (TPE) with fresh frozen plasma was 
initiated on day 4 of admission.

Outcome and follow-up
Prior to discharge on day 17, the patient underwent 10 TPE 
sessions, by which time the Hb  was 9.6 g/dL, platelet count 
346 x109/L, serum creatinine 1.6 mg/dL, LDH 207 U/L and 
the reticulocyte count and total bilirubin levels were normal 
(figure 2A–C). There was no evidence of relapse 2 years later.

Discussion
Thirty-three cases of TMA preceded by acute pancreatitis are 
described in the literature, with gallstones and heavy alcohol 
consumption the most frequently reported triggers of acute 
pancreatitis in these cases.9–21 Although the exact relationship 
between these two conditions is unclear, it is thought that cyto-
kines such as interleukin-1 and tumour necrosis factor-α are 
released during acute pancreatitis, which cause vascular endo-
thelial damage.7 10 13 ADAMTS13, a plasma protease complex, 
prevents platelet aggregation in healthy patients by cleaving 
von Willebrand factor. However, during acute pancreatitis-re-
lated TMA, ADAMTS13 is inhibited by cytokines produced 
by ongoing inflammation, resulting in platelet aggregation and 
thrombus formation from shear stress on the vascular endothe-
lium.22 Unlike the severe ADAMTS13 deficiency seen in TTP 
(<10% activity), acute pancreatitis-related TMA may present 
with normal or low ADAMTS13 activity in the absence of anti-
ADAMTS13 IgG antibodies, as seen here.22 23

TPE has been the first-line treatment for TMAs including TTP 
and HUS since 1980. TPE replaces ADAMTS13 and complement 
proteins and removes the cytokines that promote haemolysis, 
platelet aggregation and endovascular damage.23–25 According 

Figure 1  Abdominal CT scan showing calcification of the pancreatic 
parenchyma (red arrows) and acute inflammatory changes involving the 
tail of the pancreas with peripancreatic fluid (blue arrows).
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to consensus opinion, a trial of TPE is recommended in all 
patients with a suspected diagnosis of TTP–HUS.1 2 26 During 
TPE, the platelet count and markers of haemolysis such as Hb, 
LDH, indirect bilirubin levels and the reticulocyte count should 
be carefully monitored. This is because alternative treatments 
such as eculizumab, a human monoclonal antibody targeting C5, 
need to be considered if the platelet count does not recover or 
haemolysis does not resolve after three to five TPE sessions since 
complement-mediated TMA may need to be considered as an 
alternative diagnosis.8 27–31 Haematological response is defined as 
normalisation of the platelet count without evidence of haemo-
lysis for 2 days and remission is defined as a sustained response 
after cessation of TPE for at least 30 days.1 Although renal func-
tion must be monitored closely, a lack of renal improvement 
should not change the overall management since patients may 
have sustained irreversible renal injury.27

Our patient initially presented with acute-on-chronic pancre-
atitis and AKI without evidence of anaemia or thrombocytopenia 
that would otherwise suggest TMA. We speculate that volume 
depletion, common in acute pancreatitis, caused the patient to 
initially develop AKI since there was prerenal azotaemia. With 
intravenous fluid hydration, her renal function improved on 
admission days 1 and 2 but started to deteriorate again on day 3. 
Given that there was AKI, acute haemolytic anaemia and throm-
bocytopenia, we suspected TMA in the differential diagnosis. 
However, considering that the mortality rate of untreated TTP 
is estimated as greater than 90% and there is overlap between 
the clinical presentations of the various TMA syndromes, we 
initiated TPE because of the unclear presumptive diagnosis.32 
The adequate response to TPE allowed us to continue with the 
treatment plan in spite of the fact that the ADAMTS13 activity 
was 55%—low but not severely deficient and in the absence 
of anti-ADAMTS13 IgG—making TTP an unlikely diagnosis. 
Furthermore, other conditions such as DIC, sepsis, inflammatory 
states and even healthy patients may have moderate ADAMTS13 
deficiencies, but these states were ruled out in our patient.33

Since our patient improved with TPE, it was likely that our 
patient’s clinical state was caused by secondary TMA associ-
ated with acute pancreatitis. Complement-mediated TMA was 
an unlikely diagnosis, and assessment for mutations was not 
pursued given these findings, lack of available testing in our 
institution and the low diagnostic sensitivity (50%) for known 
mutations that in most cases do not provide adequate clinical 
information about potential candidates for eculizumab.31 Also, 
drug-related TMA was ruled out since there was no history of 
her taking medications known to cause TMA prior to admission 
or during the hospitalisation or any evidence of the use of illicit 
substances.34

Interestingly, our patient presented with an elevated blood 
pressure, a common initial sign of TMA that often manifests 
as new onset or an exacerbation of pre-existing hypertension. 
However, at presentation, there was no evidence of anaemia 
or thrombocytopenia or a hypertensive emergency (formerly 
known as malignant hypertension), which is a frequent cause 
of haemolytic anaemia, thrombocytopenia and AKI linked 
with TMA. Since our patient had moderate to severe throm-
bocytopenia (described as a platelet count of 20–50x109/L) 
without severe hypertension (defined as systolic blood pres-
sure >200 mm Hg and diastolic blood pressure >120 mm Hg), 
it was unlikely that our patient’s findings were caused by malig-
nant hypertension that would have otherwise involved aggres-
sive blood pressure control with antihypertensives, particularly 
renin–angiotensin system antagonists rather than the use of 
TPE.35

Like other reported cases, the diagnosis of TMA was made 
3 days after initial diagnosis of acute pancreatitis, although some 
reported cases of TMA have been diagnosed up to 15 days 
later.10 However, in the literature, only 3 out of 33 patients were 
aged 60 years and older and the cause of acute pancreatitis was 
described as idiopathic or gallstone  related. Hence, this is the 
first case of alcohol-induced acute pancreatitis triggering TMA 
in an African-American woman who was over 60 years old.

Figure 2  Biochemical and haematological progression over the course of admission. Plasma exchange was commenced on day 4. (A) Lactate 
dehydrogenase (LDH), a biomarker of haemolysis; (B) platelets; (C) haemoglobin (Hb); (D) creatinine.
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Learning points

►► Acute pancreatitis can lead to many complications including 
acute kidney injury (AKI).

►► Although uncommon, new onset or worsening anaemia and 
thrombocytopenia in the presence of AKI should raise the 
suspicion of thrombotic microangiopathy (TMA) in patients 
diagnosed with acute pancreatitis.

►► When TMA is suspected, therapeutic plasma exchange (TPE) 
should be initiated promptly since morbidity and mortality 
are high without timely intervention.

►► Eculizumab can be considered in TMA that is refractory to 
TPE or as a first-line agent for complement-mediated TMA.
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