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Unexpected outcome (positive or negative) including adverse drug reactions
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Azathioprine hypersensitivity presenting as septic

shock with encephalopathy
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SUMMARY

We present a case of azathioprine hypersensitivity
presenting as septic shock with associated
encephalopathy. The patient was presented with rapid
onset of fever, hypotension, confusion and a rapidly
declining conscious level. He was admitted to the
intensive care unit where he received numerous invasive
investigations and treatments with broad-spectrum
antibiotics, antivirals and antifungals. All microbial
cultures were negative. The patient—consistent with
azathioprine hypersensitivity—made a spontaneous
recovery after 7 days. The case shows that a time line of
drug initiation is a key part of the medical history and
consideration of azathioprine hypersensitivity could avoid
unnecessary interventions and excessive antimicrobial
use.

BACKGROUND

Azathioprine is a widely used immunosuppressant
introduced into clinical practice in the 1960s for
kidney transplant recipients.! Its use is now wide-
spread as a steroid sparing agent in multiple auto-
immune conditions. Although azathioprine toxicity
is well recognised, the syndrome of azathioprine
hypersensitivity is less well known, but can mimic a
number of life-threatening conditions presenting to
both primary and secondary care physicians.> Here,
we present a case of azathioprine hypersensitivity
presenting to acute medical admissions and mani-
festing as septic shock.

CASE PRESENTATION

First admission

A 73-year-old man was presented following a fall
from his bed at home. The medical history revealed
worsening fatigue, an altered sleep pattern, inter-
mittent confusion and fevers over the preceding
48 h. He had presented 3 months prior to this
admission with acute renal failure, resulting in a
diagnosis of antineutrophil cytoplasmic antibody
and antimyeloperoxidase positive proliferative
glomerulonephritis. Other medical history of note
included non-insulin-dependent type 2 diabetes,
hypertension, cerebrovascular accident (left internal
capsule and full recovery) and a total hip
replacement.

Following the diagnosis of glomerulonephritis,
the patient had been started with cyclophospha-
mide (150/100 mg alternate days) with prednisol-
one (60mg once daily) and cotrimoxazole
prophylaxis. According to local protocol, his
immunosuppression was changed to azathioprine

(125 mg once daily) after 3 months of cyclophos-
phamide. On admission his dose of prednisolone
was 15 mg once daily and he had been taking
azathioprine for 8 days. His drugs at the time of
admission were: azathioprine 125 mg once daily,
lisinopril 1.25 mg once daily, prednisolone 15 mg
once daily, cotrimoxazole 480 mg once daily, glicla-
zide 40 mg twice daily, folic acid 5 mg twice daily,
hydroxocobalamin 1000 pg/3 monthly and raniti-
dine 150 mg twice daily. His social and family his-
tories were unremarkable.

On examination the patient had a Glasgow Coma
Score (GCS) 8/15, fever 40.6°C, oxygen saturation
96% on room air, heart rate 130 beats/min and blood
pressure 109/66. Examination was normal except for
a previously documented pansystolic murmur. Initial
investigations revealed haemoglobin 10.4 g/dl, white
blood cell count 5.94x10°/1 (neutrophils 5.23x10%/
1), platelets 76 x 10°/1, C reactive protein 125 g/l with
normal electrolytes, creatine 148 pmol/l (baseline
value), normal clotting and liver function. Urine dip-
stick was negative for leucocytes and nitrites, but
revealed 3+ proteinuria and 3+ haematuria. Venous
blood gas analysis showed a pH of 7.44 and lactate
of 2.2 mmol/l.

Further investigation with ECG, chest x-ray and
a CT scan of the head did not reveal a focus of
infection. The patient was treated empirically with
intravenous gentamicin, ceftriaxone and steroids
for sepsis with underlying immunosuppression.
Azathioprine was stopped. He continued to spike
fevers of >39°C over the following 24 h with inter-
mittent episodes of fluid-responsive hypotension.
The patient made a gradual improvement and the
fever settled over the next 48 h, and he was dis-
charged home with a 7-day course of coamoxiclav
and with his azathioprine restarted on discharge.

Second admission

The morning after discharge the patient woke up
feeling well and took his regular medications.
Three hours later his wife found him sitting on the
edge of his bed, faecally incontinent, confused,
with rigours and had fever. He was re-admitted to
hospital directly.

The patient presented with new confusion
(abbreviated mental test score of 1/10), GCS 14/15,
fever 39.2°C, oxygen saturations 94% on room air
and blood pressure 98/56 mm Hg. His azathioprine
was stopped again on admission. Preliminary inves-
tigations revealed few significant changes from the
first admission (haemoglobin 10.4 g/dl, white blood
cell count 3.45x10°/l, neutrophils 3.38x10%/,
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platelets 120x10%/1, C reactive protein 49.4 g/l, alkaline phos-
phatase enzyme had raised to 497 U/l with normal electrolytes
and clotting screen). Urine analysis again was negative for leuco-
cytes and nitrite, with proteinuria and microscopic haematuria.

The patient was treated again for sepsis assumed secondary to
immunosuppression with intravenous ceftriaxone, gentamicin,
hydrocortisone and fluid resuscitation. Three hours after his pres-
entation the patient became drowsier and his blood pressure
dropped to 76/43 (pulse 115 beats/min, regular rhythm). He was
admitted to the adult intensive care unit for inotropic support
with a GCS 14/15 and self-ventilating. Antibiotics were broadened
to piperacillin-tazobactam, and aciclovir plus fluconazole were
added. A bedside echocardiogram showed no evidence of endocar-
ditis. Further blood cultures and cerebrospinal fluid (CSF) were
taken including viral PCR, plus viral serology. Within 24 h his
GCS dropped to 6/15 without a clear precipitating event, requir-
ing intubation. His noradrenaline requirements increased from
0.047 pg/kg/min to a peak of 0.163 pg/kg/min (after 48 h), his
steroid dose was increased to hydrocortisone 30 mg three times a
day and phenytoin was added to cover non-convulsive status epi-
lepticus. A CT scan of the head/chest/abdomen/pelvis with contrast
showed an unchanged left thalamic internal capsule infarct and
generalised free fluid around the liver and gallbladder, but no
septic focus around the prosthetic hip joint was observed.

Investigations in adult intensive care unit revealed urine, no sig-
nificant growth X2 (microscopy, occasional casts); blood cultures,
no growth X6; CSE acellular and no growth. Viral serology:
Epstein-Barr virus nuclear antigen IgG (-), Epstein-Barr virus viral
capsid Antigen IgM (<), Cytomegalovirus IgG (+),
Cytomegalovirus IgM (), hepatitis B surface antigen (—), hepatitis
C antibody (=) and HIV (-). His immunological investigations
showed perinuclear antineutrophil cytoplasmic antibody 80 units,
antimyeloperoxidase 29.2 units, with normal serum electrophoresis.

The patient developed myoclonus in the upper limbs with an
upgoing plantar reflex on the left at the point when carbamaze-
pine was initiated. An EEG showed diffuse encephalopathy with
focal changes in the posterior parts of the right hemisphere but
no features of non-convulsive status epilepticus were observed.
An MRI scan of the brain excluded small vessel cerebral
vasculitis.

After 4 days of deterioration, he spontaneously began to
improve. After 3 days his inotropes and sedation were stopped
and he was extubated. All the antibiotics, antifungals and antivir-
als were stopped on day 7. The patient was sat out in a chair
7 days after presentation to acute medicine with resolution of his
major symptoms, except for some mild residual confusion, per-
ipheral oedema secondary to fluid overload and deterioration of
his renal function (creatine 395 umol/l).

From the adult intensive care unit, the patient was transferred
to renal specialist care and was discharged home 19 days after
his initial presentation having made a full recovery. His
azathioprine was stopped and his immunosuppression was
changed to mycophenolate mofetil (500 mg twice daily) and
prednisolone (15 mg once daily).

OUTCOME AND FOLLOW-UP

The patient almost made a complete recovery over 3 days, cul-
minating on day 7 of admission. He was discharged home on day
19, having fully recovered. His azathioprine has been changed to
mycophenolate, and he has had no subsequent episodes. He has
been told never to take azathioprine again. His notes have been
clearly marked with a warning of azathioprine hypersensitivity,
to ensure he does not receive the same medication once again.

DISCUSSION

Azathioprine is a purine analogue immunosuppressant, first
synthesised in 1957, which interferes with DNA synthesis,
reduces lymphoid cell proliferation and cellular immunity. It has
been used clinically in the 1960s to protect against rejection fol-
lowing kidney transplantation,' and is now widely used in mul-
tiple medical specialities, and as such is frequently encountered
as part of a patient’s medication on the acute medical take.

Adverse reactions to azathioprine are documented in up to 28%
of patients, and can be divided into ‘toxicity’ and ‘hypersensitiv-
ity’, the former being much more widely acknowledged.” *
Toxicity is related to the six-mercaptopurine (6-MP) moiety of
azathioprine and its metabolites, and typically presents with
nausea, myelotoxicity and hepatotoxicity. Toxicity can be screened
for (and the azathioprine dose was adjusted) using assays for thio-
purine methyltransferase (TPMT) activity, although normal
TPMT activity can be associated with toxicity and therefore
TPMT screening should not replace blood count monitoring.® ©

The azathioprine hypersensitivity reaction has a different clin-
ical presentation and likely mechanism. It is rare—there are only
71 reported cases with azathioprine hypersensitivity in the
medical literature, although this underestimates the true number
of cases,” "~'* even though the actual incidence is likely to be
significantly less than 1%. Presentation is frequently with a rash
such as Sweet’s syndrome, erythema nodosum or small vessel
vasculitis, but importantly around half of the reported cases
(35/71, 49.3%) did not present with a skin manifestation.

The timing of the presentation with azathioprine hypersensi-
tivity is the key to the diagnosis, as is the case with a number of
severe idiosyncratic drug reactions, such as DRESS (Drug
Reaction with Eosinophilia and Systemic Symptoms).'!
Typically, a patient presenting with azathioprine hypersensitivity
will have started the drug in the preceding 4 weeks and symp-
toms will resolve spontaneously within 7 days of drug cessa-
tion,” as our case demonstrates. On rechallenge, often within
hours of taking a single tablet, as we describe, presentation is
more pronounced and rapid,'* and frequently culminates in
admission to an intensive care unit.

The case we present demonstrates the rapid and severe onset
of symptoms on rechallenge with azathioprine in a patient with
undiagnosed hypersensitivity. The presence of fever with pro-
found circulatory collapse resulting in admission to the adult
intensive care unit is indistinguishable from severe sepsis. A
further aspect to this case was the sudden neurological decline
associated with EEG findings compatible with encephalopathy,
which have not been reported previously in the context of
azathioprine hypersensitivity. Despite multiple microbiological
and virological investigations, the patient remained culture nega-
tive throughout both admissions, and the rapid, spontaneous
recovery within 7 days was consistent with a severe hypersensi-
tivity reaction.

The mechanism behind the reaction remains unclear and
appears to be independent of TPMT activity, age or sex. There
is no screening test available, and the diagnosis is clinical.
Although the mechanism has not been fully defined, an allergic
response—likely to be type I hypersensitivity—to the imidazole
side chain (which is not present on 6-MP) has been proposed as
a possible mechanism."? Further challenge may then result in a
massive cytokine and histamine release with circulatory collapse.

In summary, we present an example of severe azathioprine
hypersensitivity following drug rechallenge presenting as septic
shock with encephalopathy and requiring admission to the adult
intensive care unit. Not only should a full drug history be taken
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at the time of admission, but a time line of drug initiation
should be considered particularly for those drugs associated
with severe side effects. In this case the patient received a
number of antibiotics, antivirals and antifungal agents as well as
numerous investigations and interventions, which in retrospect
may not have impacted the outcome. In the acute situation and
in a patient likely with immunocompromise, empiric manage-
ment of septic shock needs to be considered and implemented,
although consideration of such hypersensitivity reactions as a
differential may help prevent unnecessary escalation and inter-
ventions, especially in the presence of persistently negative
microbiological investigations.

Learning points

» Azathioprine hypersensitivity is rarer than toxicity and is not
excluded by thiopurine methyltransferase assay.

» Azathioprine can mimic multiple conditions including severe
sepsis.

» Azathioprine hypersensitivity can present without a skin
rash.

» If suspected, azathioprine should be withdrawn completely
as rechallenge could be fatal.

» All drug allergies should be clearly documented in the
patient’s notes for the attention of clinical staff, particularly
nurses administering medicines.
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