Table 1 Characteristics of patients with faecal parasitic infections

Variable Giardia Cryptosporidium
lamblia spp (n=18)
(n=34)
Mean age, years = SD 46.3 £+ 26.5 242 £ 21
Length of stay, mean days 6.7 22
Overseas travel 2 4
Immunosuppression 2 2
Chronic/persistent diarrhoea” 11 0
Faeces microscopy (wet) 11 1
Another bacterial pathogen isolated on 2 1
stool concurrently
Presentation with non-diarrhoeal 11 2
symptoms”
Empirical therapy metronidazole 8 5
Definitive therapy metronidazole 10 0
Definitive therapy nitazoxanide 0 3
Symptomatic treatment only® 16 14
Patients who represented to ED 3
following discharge due to ongoing
symptoms
Resolution of symptoms 21 11
Resolution attributed to antibiotics 9
(impact)

 Chronic/persistent was mentioned on the patient history in eMR, pa-
thology orderable or pathology request form.
b . N .
Fever, bloating and abdominal pain.
¢ Intravenous fluid, antispasmodic and antimotility drugs.
4 Details from electronic record.

workflow of the microbiology laboratory would improve
efficiency (high throughput and quicker turnaround time) and
avoid the missed clinical cases seen with predefined criteria-
based testing. The clinicians could then elect to treat those
patients who do not resolve their symptoms quickly or those
who are immunosuppressed. We acknowledge that in certain
cases (returned travellers with diarrhoea, refugees/migrants),
faecal multiplex PCR or EIA for Giardia/Cryptosporidium
alone may not be adequate. These patients would benefit from
extended faeces testing by microscopy with permanent stains
and other tests for detection of other parasitic and helminth
causes of chronic diarrhoea.

In summary, when using predefined clinical criteria to test
for Giardia and Cryptosporidium, 70% of these cases would
have been missed based on the laboratory request form. Even
in cases where clinical information was actively sought from
the eMR, about 52% of cases were missed. Not testing
formed stool specimens would result in missed cases without
too much reduction in the laboratory workload of faecal
testing. We believe the only way of improving detection of
Giardia and Cryptosporidium is to perform testing on all
cases of community-onset diarrthoea. Although antigen
detection/EIA may be useful in some small regional labora-
tories, broad panel multiplex PCR or faecal parasite PCR
should be the preferred test in other laboratories.
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Lymphocyte involvement in »n
nivolumab-induced autoimmune o
myositis

Sir,

Nivolumab is an IgG4 monoclonal antibody to PD-1 that
is currently approved for treatment of patients with
advanced non-small cell lung cancer (NSCLC) who
experience progression of disease after platinum-based
chemotherapy. Common immune mediated adverse
events include rash, diarrhoea/colitis, hepatitis, pneumo-
nitis and hypothyroidism. We report a case of biopsy
proven immune-mediated myositis after a single dose of
nivolumab.

A 61-year-old male with a background history of meta-
static NSCLC (KRAS, EGFR, ALK and ROSI wild type)
presented to a rural hospital with a 5 day history of upper and
lower limb weakness, and difficulty swallowing after being
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started on nivolumab 11 days prior. The patient had no sig-
nificant past medical history. His only regular medication at
the time of presentation was allopurinol for gout. He had no
previous history of statin use.

His initial neurological examination demonstrated a
pattern of weakness that was symmetrical, involving both
upper and lower limb groups, with more pronounced
weakness in the proximal muscle groups. He had normal
power of his distal muscles. Throughout the next 5 days,
he developed distal muscle weakness and swallowing
difficulty. There was tenderness on palpation of the
biceps, triceps and quadriceps muscles. However, he had a
normal tone, non-exaggerated reflexes, sensation and co-
ordination. He had no other neurological features of an
upper motor neuron lesion. He also had no cutaneous
features of dermatomyositis. Speech pathology assessment
identified severe pharyngeal dysphagia. His ECG was
sinus rhythm and did not show any previous myocardial
infarction. A CT of the brain revealed no acute intracranial
pathology. Initial blood tests were unremarkable other
than a significantly raised creatinine kinase (CK) of 7540
U/L (normal 30—170 U/L).

A provisional diagnosis of autoimmune myositis was
made. The patient was commenced on high dose corticoste-
roids and transferred to a tertiary centre for further
management.

Video fluoroscopy confirmed severe pharyngeal dysphagia
and supplementary nasogastric feeding was advised. A
weaning dose of prednisolone was continued as the serum
CK gradually fell, from a peak of 7540 to 153 one week later.
The patient’s muscle power and swallow both improved
significantly and he was discharged home. Nivolumab was
ceased indefinitely.

Further biochemical testing was arranged to determine
the cause of myositis. ANA was mildly positive and ENA
was negative. Antibodies to Ro52, EJ, OJ, PL-12, PL-7,
SRP, Jo-1, PM-Scl 75, PM-SCL 100, Ku and Mi-2 were
not detected, making a diagnosis of polymyositis, systemic
sclerosis or anti-synthetase syndrome unlikely. Notably,
anti-NT5C1A, anti-HMGCR and the anti-p155 antibodies
were negative. These results did not support a diagnosis of
inclusion body myositis (IBM), statin-induced myopathy
or paraneoplastic myositis, respectively.

A muscle biopsy was performed during admission. Bi-
opsies were obtained from the patient’s left triceps and
quadriceps. The light microscopy findings in both muscles
were of multifocal myonecrosis, with numerous macro-
phages associated with the necrotic fibres, as well as lesser
numbers of lymphocytes. There were numerous regener-
ating fibres. Focal lymphocyte invasion of non-necrotic
fibres was seen in longitudinal muscle sections. There
were no rimmed vacuoles or sarcoplasmic inclusions. The
inflammation was confined to the skeletal muscle, without
extension beyond the epimysium. On immunohistochem-
istry, there was sarcolemmal and sarcoplasmic MHC-I
positivity within non-necrotic fibres as well as focal
sarcolemmal MHC-II staining.

There was striking associated CD3+/CD5+ T-cell peri-
vascular lymphocyte cuffing affecting small calibre endo-
mysial and perimysial vessels (Fig. 1A,B), focally showing
full-thickness extension through the vessel wall without
associated fibrinoid necrosis. The T-lymphocyte population
included small numbers of CD44-/FOXP3+ presumptive

Pathology (2019), 51(5), August

regulatory T-cells (Treg) and equal numbers of CD4 and CD8
positive cells. Cytotoxic CD8+ T-lymphocytes (CTLs) co-
expressed granzyme B. PD-1 was co-expressed in 16% of
T-lymphocytes. There was no difference in the immuno-
phenotype of endomysial or perivascular lymphocytes.
MHC-I and MHC-II myopositivity were in keeping with
an immune-mediated myositis. Despite a moderate increase
in cytochrome c oxidase (COX) negative muscle fibres, there
were no further features to support the diagnosis of IBM.

Fig. 1 (A) Small perimysial blood vessel showing concentric cuffing by small
lymphocytes, with extension into the vessel wall (H&E). (B) Immunohisto-
chemical staining for T-lymphocyte marker CD3 on a similar perimysial blood
vessel to (A), highlighting the T-lymphocyte predominant vasculitis (CD3). (C)
Electron micrograph on a similar perimysial blood vessel (lumina shown with
white arrows) with T-lymphocytes present in a perivascular distribution and
within the vessel wall (stars) (3000x).



C5b/9 (membrane attack complex) staining was negative in
capillary endothelium and muscle fibres, excluding derma-
tomyositis. Further tests on serum for anti-U1RNP and anti-
NXP2 antibodies were negative, and also did not support the
diagnosis of mixed connective tissue disease or
dermatomyositis.

Electron microscopy showed a monophasic process char-
acterised by multifocal myonecrosis with early regenerating
fibres, endomysial and perimysial lymphocytes and peri-
vascular lymphocytes with invasion of the vessel walls and
associated reactive endothelial changes (Fig. 1C). There were
no tubulofilamentous inclusions or rimmed vacuoles to sug-
gest a diagnosis of IBM.

Immune-related adverse events (irAEs) are being increas-
ingly described for immune checkpoint inhibitors,’ however
myositis as a potentially life-threatening neurological irAE to
nivolumab monotherapy is rare.” In the case described, we
consider the findings of widespread perivascular T-lympho-
cytes and monophasic immune-mediated myositis to be part
of the same process, presumptively caused by activated CTLs
targeting muscle fibres and associated vasculature. The
CD8+ effector lymphocytes were accompanied by a signif-
icant CD4+4 T-cell population, including numerous pre-
sumptive Tregs. This has not previously been described in
case reports of nivolumab-induced myositis,‘z'4 despite the
morphological inflammatory changes conforming to the
polymyositis-like findings described in these case reports.3
Alternative causes of immune-mediated myositis and con-
nective tissue disorder overlap syndromes were considered as
differential diagnoses. The light microscopy findings,
immunophenotype of the inflammatory changes and addi-
tional investigation results, including negative myositis and
other autoimmune auto-antibodies, excluded conventional
immune-mediated myositides, such as dermatomyositis or
IBM, and connective tissue disorders. The relatively mono-
phasic nature of the histopathological changes also argued
against malignancy-associated polymyositis. Due to the
temporal relationship of onset of symptoms after nivolumab
administration, lack of a known co-morbid myopathology
and histological, biochemical and immunological features
supporting T-lymphocyte mediated myositis, we believe that
our findings are consistent with nivolumab-induced myositis.

With the increase in the number of approved indications
for immune checkpoint inhibitors, clinicians need to be aware
of rare and potentially life-threatening irAEs.
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Urinary bladder stone due to )
adenine phosphoribosyltransferase
deficiency: first genetically

confirmed case in a Chinese

patient

Sir,

Urinary stone disease is uncommon in prepubertal children.
Its presence, if recurrent or with no apparent cause, is a
strong indication for further investigations of a possible
underlying inborn error of metabolism. Amongst these
possible inborn errors, adenine phosphoribosyltransferase
(APRT) deficiency (OMIM #614723) is an autosomal
recessive inborn error of adenine metabolism, which has
been reported globally in Japan, France and Iceland." The
deficiency of APRT activity is characterised by excessive
production of 2,8-dihydroxyadenine (DHA) (Fig. 1). This
water-insoluble compound is cleared in the kidneys, where
it may further precipitate as crystals leading to urolithiasis
or crystalline nephropathy, while some patients may be
asymptomatic.

It is important to diagnose APRT deficiency early because
it is readily treatable with allopurinol, and if left undiagnosed
patients may potentially develop devastating consequences
such as recurrent urinary stone disease, end-stage renal failure
requiring renal replacement therapy,2 or even recurrent
crystalline nephropathy in renal allograft.3 Early diagnosis
and treatment may improve renal function and achieve
normal growth and development in children with APRT
deﬁciency.4

Here we report the first Chinese family with genetically
confirmed APRT deficiency. The proband was a 30-month-
old Chinese boy born full term to non-consanguineous
parents. His perinatal, developmental and family histories
were unremarkable. He presented with recurrent urinary
tract infection one week after initial presentation. There
was no haematuria and no noted stone passage. Physical
examination showed a round suprapubic mass which was
also noted on plain radiograph (Fig. 2A), and confirmed by
ultrasonography to be a bladder stone (Fig. 2B). The kid-
neys otherwise were normal in size and no renal mass
lesion was detected. Initial blood tests showed elevated
white blood cell count 18.8 x 10°/L, predominantly neu-
trophils. Biochemical tests of the blood and urine,
including blood gas, plasma calcium, phosphate, amino
acids, and urine calcium, oxalate, cystine, organic acids
and pH, were unremarkable (Supplementary Table 1,
Appendix A). Urine microbiological studies showed white
blood cell >100 per pL, and culture grew Morganella
morganii. The patient was subsequently put on intravenous
piperacillin and tazobactam, and arranged for surgical stone
removal. Intraoperative cystoscopy showed a single
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