
Stenotrophomonas maltophilia CSF 
infection in infants after neurosurgery 
Introduction
Two infants with recently treated 
hydrocephalus (by ventriculoperitoneal 
shunt) re-presented with meningitis. 
CSF culture confirmed Stenotrophomonas 
maltophilia infection in both cases. They were 
successfully treated with removal of the shunt, 
insertion of an external ventricular drain and 
completion of a course of trimethoprim and 
sulfamethoxazole antibiotic therapy (also 
known as co-trimoxazole). 

Discussion
S. maltophilia meningitis is extremely 
rare with only 30 cases previously 
reported. Predisposing risk factors include 
prematurity, intracranial haemorrhage, 
malignancy, neurosurgical intervention, 
and recent carbapenem treatment (Sanyal 
and Mokaddas, 1999; Caylan et al, 
2002). This article describes the third 
and fourth paediatric cases to date of S. 
maltophilia meningitis, in whom previous 
ventriculoperitoneal shunt insertion and 
initial carbapenem therapy (both cases) and 
prematurity (one case) were risk factors.

Unusually, these two cases did not manifest 
in the immediate postoperative period in 
hospital but rather in the community several 
weeks after surgery. In contrast, the two 
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previously reported paediatric cases occurred 
within the first 3 weeks following external 
ventricular drain insertion as inpatients 
(Rojas et al, 2009; Sood et al, 2013).

S. maltophilia is resistant to several 
antibiotics used empirically for nosocomial 
infections. Inducible beta-lactamase activity, 
efflux pumps and extracellular glycocalyx 
formation are cited resistance mechanisms 
(Nicodemo and Paez, 2007). Co-trimoxazole 
is the empirical and definitive choice for 
clinically suspected and culture-proven 
infections respectively, exhibiting more than 
90% susceptibility (Falagas et al, 2008). 

In both the current cases, the British 
Society for Antimicrobial Chemotherapy 
method for antimicrobial susceptibility 
testing was used with a reported minimal 
inhibitory concentration of 4 mg/litre 
(Wheat, 2001). Antibiotic combinations 
with ticarcillin/clavulanate or ciprofloxacin 
may combat resistance with clinical success 
rates ranging from 67% to 100% (Vartivarian 
et al, 1994; Carroll et al, 1998; Zelenitsky 
et al, 2005). While the 21-day course was 
completed to ensure full treatment, external 

ventricular drain sampling in both cases 
demonstrated that 18 days of antimicrobial 
therapy achieved suppression of CSF bacterial 
growth. This may be considered in future as 
longer bacterial viability may be of concern. 

Overall mortality of S. maltophilia 
meningitis is 17% (5/30), reflecting the 
microorganism’s pathogenicity. Both the 
current cases had a successful outcome with 
the timely commencement and completion 
of a 21-day course of co-trimoxazole 
following microbiology consultation.  BJHM

A 10-week-old boy who was born at term and 
who had previously undergone placement of 
a ventriculoperitoneal shunt for post-infective 
hydrocephalus (raised white cell count on lumbar 
puncture but no organisms detected on Gram 
stain or culture) re-presented 6 weeks after the 
procedure with irritability, drowsiness and pyrexia 
of 39°C. Peripheral blood tests showed a mildly 
raised white cell count at 17x106/litre and mildly 
raised C-reactive protein level at 21 mg/litre. 

A shunt tap suggested CSF infection 
with a raised white cell count at 643x106/
litre (differential count 89% neutrophils, 11% 
lymphocytes), raised protein count at 0.55 g/
litre, and low glucose level at 1.7 mmol/litre, 
although no organisms were detected on Gram 
staining. His shunt was removed and replaced 
with an external ventricular drain, and he 
was initially started on empirical intravenous 
meropenem and vancomycin antibiotic therapy. 

Peripheral blood cultures, CSF and 
the shunt tip all grew Gram-negative 
bacilli (Figure 1) and so on advice from 
the microbiology consultant, intrathecal 
gentamicin was added. The final cultures grew 
Stenotrophomonas maltophilia sensitive to 
co-trimoxazole. He was started on intravenous 
co-trimoxazole at 14 mg trimethoprim/70 mg 
sulfamethoxazole (the baby weighed 5.5 kg) 
and the meropenem and gentamicin were 
discontinued. 

As per the authors’ institution’s practice, 
immediately following the full course (21 days) 
of co-trimoxazole treatment together with 
normal CSF analysis (CSF white cell count 
2x106/litre) and negative cultures, a new 
ventriculoperitoneal shunt was inserted. He 
made a full recovery, with no relapse of infection 
and no neurological or neuro-developmental 
deficit at 6-month follow up.

CASE REPORT 1

Figure 1. Gram stain of CSF from Case 1, 
showing evenly stained Gram-negative straight, 
or slightly curved, rods of Stenotrophomonas 
maltophilia. 
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An ex-premature boy (born at 32 weeks’ 
gestation) underwent insertion of a 
ventriculoperitoneal shunt for post-
haemorrhagic hydrocephalus secondary to 
intraventricular haemorrhage. He re-presented 
2 months later at a corrected age of 12 weeks 
with poor feeding, lethargy and pyrexia of 
38.6°C. 

Peripheral blood tests showed mildly 
raised white cell count at 15x106/litre and 
mildly raised C-reactive protein level at 12 mg/
litre. His shunt was tapped and CSF analysis 
revealed an elevated white cell count at 16x106/
litre (differential count 82% neutrophils, 18% 
lymphocytes), raised protein count at 0.49 g/
litre, slightly reduced glucose at 2.0 mmol/
litre and Gram-negative bacilli were seen on 

Gram staining. His shunt was removed, an 
external ventricular drain inserted, and he was 
commenced on intravenous vancomycin and 
meropenem antibiotic therapy. 

The cultures from the CSF confirmed 
Stenotrophomonas maltophilia infection 
sensitive to co-trimoxazole and so 
co-trimoxazole at a dose of 12.5 mg 
trimethoprim/65 mg sulfamethoxazole (the baby 
weighed 5.0 kg) was instigated for a total of 
3 weeks, and vancomycin and meropenem were 
discontinued. Immediately after completion of 
antibiotics with a repeat normal CSF analysis, 
a new ventriculoperitoneal shunt was inserted. 
He also made a full recovery with no relapse of 
infection and no neurological deficit at 6-month 
follow up.

CASE REPORT 2 LEARNING POINTS
■■ Stenotrophomonas maltophilia meningitis 

is extremely rare with only 30 previously 
reported cases in the literature, and is 
rarer still in children.

■■ Despite its rarity, S. maltophilia 
meningitis can complicate neurosurgery 
in infants as well as adults.

■■ The severe clinical course and high 
mortality rate mandate consideration 
of S. maltophilia in the differential 
diagnosis of meningitis in patients with 
predisposing factors and who do not 
respond to empirical treatment. 

■■ When S. maltophilia is cultured, antibiotic 
treatment should initially consist of co-
trimoxazole. Treatment must be adjusted 
according to antimicrobial sensitivities 
to ensure resolution of infection since 
resistance to co-trimoxazole is an 
increasing problem.
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Forthcoming case reports
A feverish junior doctor  
with a diagnosis not to be missed
Introduction
The differentials for a febrile patient 
presenting with a non-specific flu-like illness 
are broad and far-reaching, but eliciting 
an accurate and extensive travel history is 
a crucial first step in reaching a diagnosis. 
This is particularly important in cases 
presenting outside of the endemic tropical 
disease setting. This case report illustrates 
the aforementioned learning point and will 
hopefully decrease the likelihood of a delayed 
or missed diagnosis.

Discussion
This case highlights the importance of taking 
a thorough and extended travel history in 
any patient presenting with a fever or flu-like 
symptoms. Certain malarial species such 
as Plasmodium ovale can have incubation 
periods of several years, which is important 
for health-care professionals to appreciate. 
Mellon et al (2014) describe two cases of 
P. ovale presenting 47 and 69 months after 
initial exposure. A large observational study 
conducted by Broderick et al (2015) found 
that of all the malaria cases imported to the 
UK since 1987, the commonest species was 
P. falciparum (65.5%), followed by P. vivax 
(25.4%), P. ovale (6.0%) and P.  malariae 
(1.6%). Species identification is achieved 
by conducting a ‘thin film’ after initial 
identification of malaria from a ‘thick film’. 

Broderick et al (2015) reported that the 
variable latency period of P. vivax can (like 
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P. ovale) result in clinical presentation years 
after returning from the endemic setting. 
This has been attributed to hypnozoite 
forms of the parasite residing in the liver 
and persisting until reactivation years later 
(Krotoski, 1985). In light of this, the authors 
advocate enquiring about all overseas travel 
within the last 3–5 years, rather than just the 
last 12 months as currently taught, to prevent 
important diagnoses being overlooked. 

During 2014, there were just 1586 cases 
of imported malaria in the UK (Health 
Protection Agency, 2015), and so clinical 
experience outside of specialist units is limited, 
which makes recognition of the non-specific 
features of malaria challenging. The number 
of people travelling to malaria-endemic 
countries continues to increase (United 
Nations World Tourism Organization, 2012). 

Adewole et al (2013) report a case of 
P. vivax presenting in a man who had never 
traveled to such an area and so clinicians 
should remain vigilant for tropical diseases 
presenting in the non-endemic setting. As 
previously reported (Ladhani and Shingadia, 
2011; Mant et al, 2013), delayed or missed 
diagnosis of malaria can result in death, but 
by eliciting an accurate travel history, and 
remaining vigilant, identifying rarer diseases 
such as malaria, dengue, enteric fever or 
rickettsial infections becomes much easier, 
as highlighted by Bell (2012). 

Conclusions
Given the authors’ experience and the 
changing malarial epidemiology, the value of 
requesting a blood film in situations of clinical 
uncertainty is obvious. For further information 

A previously healthy 24-year-old Caucasian 
junior doctor presented to an accident and 
emergency department with a 5-day history 
of drenching night sweats associated with 
a severe headache and feeling generally 
unwell. The patient complained of profound 
rigors and reported one episode of vomiting 
in the last 24 hours. Past medical history 
was unremarkable and the patient was not 
currently taking any medications. A 1-year 
travel history consisted of a 3-week trip to 
Greece and a 10-day visit to San Francisco. 
The patient denied any illicit drug use but did 
report unprotected sexual intercourse 2 weeks 
previously which raised the possibility of HIV 
seroconversion. There was no evidence of a 
rash, photophobia or neck stiffness. Review of 
systems was otherwise negative. 

On admission, the patient was alert and 
orientated but pyrexial (40.8°C), tachycardic 
(145 beats/minute) and tachypnoeic 
(35 breaths/min). Blood pressure was 
117/74 mmHg with an oxygen saturation of 
98% on room air. The history offered no obvious 
clues as to the cause of pyrexia, while clinical 
examination revealed marked splenomegaly. 
Initial blood tests revealed a white cell count of 
2.2×109/litre (normal 4–11×109/litre), profound 

thrombocytopenia with a platelet count of 
32×109/litre (normal 150–400×109/litre) and 
raised alanine aminotransferase level of 177 IU/
litre (normal 3–35 IU/litre). Chest X-ray and urine 
dipstick were both unremarkable. HIV serology 
and blood cultures were subsequently proved to 
be negative. 

The blood film (3.5 ml of venous blood 
on both thick and thin films as the National 
Institute for Health and Care Excellence (2010) 
guidelines recommend) taken on admission 
is shown in Figure 1 and this unexpectedly 
revealed an infection with Plasmodium ovale, 
one of several types of protozoa responsible for 
causing malaria. 

Further probing into the travel history 
revealed a trip to Mozambique and Swaziland 
18 months previously during the patient’s 
medical school elective, when antimalarial 
prophylaxis was not taken. The patient was 
subsequently treated with chloroquine and 
primaquine before being discharged several 
days later with outpatient follow up. It is worth 
noting that thrombocytopenia, leukopenia and 
mild-to-moderately deranged liver function 
tests, as seen in this patient, are typical of a 
malarial infection. The splenomegaly resolved 
after a period of 8 weeks.

Case RepORT
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with a diagnosis not to be missed

The differentials for a febrile patient 
presenting with a non-specific flu-like illness 
are broad and far-reaching, but eliciting 
an accurate and extensive travel history is 
a crucial first step in reaching a diagnosis. 
This is particularly important in cases 
presenting outside of the endemic tropical 
disease setting. This case report illustrates 
the aforementioned learning point and will 
hopefully decrease the likelihood of a delayed 

This case highlights the importance of taking 
a thorough and extended travel history in 
any patient presenting with a fever or flu-like 
symptoms. Certain malarial species such 

 can have incubation 
periods of several years, which is important 
for health-care professionals to appreciate. 
Mellon et al (2014) describe two cases of 

months after 
initial exposure. A large observational study 
conducted by Broderick et al (2015) found 
that of all the malaria cases imported to the 
UK since 1987, the commonest species was 

 (65.5%), followed by P. vivax 
P.  malariae

(1.6%). Species identification is achieved 
by conducting a ‘thin film’ after initial 
identification of malaria from a ‘thick film’. 

Broderick et al (2015) reported that the 
P. vivax can (like P. vivax can (like P. vivax
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P. ovale) result in clinical presentation years P. ovale) result in clinical presentation years P. ovale
after returning from the endemic setting. 
This has been attributed to hypnozoite 
forms of the parasite residing in the liver 
and persisting until reactivation years later 
(Krotoski, 1985). In light of this, the authors 
advocate enquiring about all overseas travel 
within the last 3–5years, rather than just the 
last 12months as currently taught, to prevent 
important diagnoses being overlooked. 

During 2014, there were just 1586 cases 
of imported malaria in the UK (Health 
Protection Agency, 2015), and so clinical 
experience outside of specialist units is limited, 
which makes recognition of the non-specific 
features of malaria challenging. The number 
of people travelling to malaria-endemic 
countries continues to increase (United 
Nations World Tourism Organization, 2012). 

Adewole et al (2013) report a case of 
P. vivax presenting in a man who had never 
traveled to such an area and so clinicians 
should remain vigilant for tropical diseases 
presenting in the non-endemic setting. As 
previously reported (Ladhani and Shingadia, 
2011; Mant et al, 2013), delayed or missed 
diagnosis of malaria can result in death, but 
by eliciting an accurate travel history, and 
remaining vigilant, identifying rarer diseases 
such as malaria, dengue, enteric fever or 
rickettsial infections becomes much easier, 
as highlighted by Bell (2012). 

Conclusions
Given the authors’ experience and the 
changing malarial epidemiology, the value of 
requesting a blood film in situations of clinical 
uncertainty is obvious. For further information 

A previously healthy 24-year-old Caucasian 
junior doctor presented to an accident and 
emergency department with a 5-day history 
of drenching night sweats associated with 
a severe headache and feeling generally 
unwell. The patient complained of profound 
rigors and reported one episode of vomiting 
in the last 24 hours. Past medical history 
was unremarkable and the patient was not 
currently taking any medications. A 1-year 
travel history consisted of a 3-week trip to 
Greece and a 10-day visit to San Francisco. 
The patient denied any illicit drug use but did 
report unprotected sexual intercourse 2 weeks 
previously which raised the possibility of HIV 
seroconversion. There was no evidence of a 
rash, photophobia or neck stiffness. Review of 
systems was otherwise negative. 

On admission, the patient was alert and 
orientated but pyrexial (40.8°C), tachycardic 
(145 beats/minute) and tachypnoeic 
(35 breaths/min). Blood pressure was 
117/74 mmHg with an oxygen saturation of 
98% on room air. The history offered no obvious 
clues as to the cause of pyrexia, while clinical 
examination revealed marked splenomegaly. 
Initial blood tests revealed a white cell count of 
2.2×109/litre (normal 4–11×109/litre), profound 

thrombocytopenia with a platelet count of 
32×109/litre (normal 150–400×109/litre) and 
raised alanine aminotransferase level of 177 IU/
litre (normal 3–35 IU/litre). Chest X-ray and urine 
dipstick were both unremarkable. HIV serology 
and blood cultures were subsequently proved to 
be negative. 

The blood film (3.5 ml of venous blood 
on both thick and thin films as the National 
Institute for Health and Care Excellence (2010) 
guidelines recommend) taken on admission 
is shown in Figure 1 and this unexpectedly 
revealed an infection with Plasmodium ovale, 
one of several types of protozoa responsible for 
causing malaria. 

Further probing into the travel history 
revealed a trip to Mozambique and Swaziland 
18 months previously during the patient’s 
medical school elective, when antimalarial 
prophylaxis was not taken. The patient was 
subsequently treated with chloroquine and 
primaquine before being discharged several 
days later with outpatient follow up. It is worth 
noting that thrombocytopenia, leukopenia and 
mild-to-moderately deranged liver function 
tests, as seen in this patient, are typical of a 
malarial infection. The splenomegaly resolved 
after a period of 8 weeks.
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Acute interstitial nephritis caused by two 
different proton pump inhibitors
Introduction
Acute interstitial nephritis is an important 
cause of acute kidney injury and drugs 
account for about 85% of cases. Since 
1992 it has been established that proton 
pump inhibitors can cause acute interstitial 
nephritis. 

This case report describes a 47-year-old 
woman who presented with acute kidney 
injury secondary to proton pump inhibitor-
(omeprazole) induced acute interstitial 
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nephritis, with a further episode of acute 
interstitial nephritis when rechallenged 
with a different proton pump inhibitor 
(pantoprazole). Previous case studies have 
shown that reintroduction of the same 
proton pump inhibitor caused recurrent 
worsening of renal function. 

This is the first report of acute interstitial 
nephritis occurring secondary to two 
different proton pump inhibitors in the same 
individual. This strengthens the hypothesis 
that proton pump inhibitor-induced acute 
interstitial nephritis is a class effect and 
should raise caution when clinicians consider 
initiating another proton pump inhibitor in 
a patient who has previously been diagnosed 
with proton pump inhibitor-induced acute 
interstitial nephritis. 

Discussion
Proton pump inhibitors are one of the most 
commonly prescribed drug classes and, in 
2003, the Food and Drug Administration 

approved the sale of proton pump inhibitors 
‘over the counter’. The increased availability 
of these medications has lead to improved 
awareness and documentation of the side-
effect profile. While proton pump inhibitor-
induced acute interstitial nephritis is a rare 
idiosyncratic reaction, the prevalence of 
proton pump inhibitor prescribing makes it 
an increasing problem (Sierra et al, 2007). 

Proton pump inhibitor-induced acute 
interstitial nephritis has been well described 
in many series and four case reports have 
shown that the renal function deteriorates 
on reintroduction of the same proton 
pump inhibitor (Christensen et al, 1993; 
Badov et al, 1997; Landray et al, 1998; 
Ra and Tobe, 2004). This article presents 
the first case of proton pump inhibitor-
induced acute interstitial nephritis caused 
by two different proton pump inhibitors. 
This is important because it demonstrates 
that proton pump inhibitor-induced acute 
interstitial nephritis is a class effect, despite 

A 47-year-old woman was referred to the 
medical assessment unit with a 5-month history 
of general malaise, dry cough and anorexia. 
She had been found to have an elevated 
serum creatinine level by her GP and referred 
to the acute medical take. Her past medical 
history included type 2 diabetes mellitus, 
Barrett’s oesophagus, gastro-oesophageal 
reflux disease, musculoskeletal back pain and 
hypertension. Her medications on admission 
included naproxen, omeprazole and paracetamol. 
Clinical examination was unremarkable and 
she was euvolaemic. Her serum creatinine level 
was 202 umol/litre at presentation; 5 months 
previously her serum creatinine concentration 
had been 50 umol/litre. Urine dipstick showed a 
trace of blood and protein. Ultrasonography of 
the kidney, ureters and bladder indicated normal 
sized kidneys and no evidence of an obstructed 
renal system. 

A drug-induced acute interstitial nephritis 
was suspected as the cause of her acute 
kidney injury. Naproxen and omeprazole were 

both stopped. She had a renal biopsy 4 days 
later, which showed acute interstitial nephritis 
with eosinophilic nephritis and granulomatous 
infiltration, features suggestive of a drug-
mediated aetiology. The culprit drug was 
suspected to be omeprazole, which she had 
been taking regularly for the previous 7 years, 
so this was stopped. Naproxen had not been 
taken in the previous 3–4 months and before 
that infrequently. 

Oral prednisolone 60 mg and ranitidine 
were started. Her gastro-oesophageal reflux 
symptoms significantly worsened, necessitating 
prednisolone to be rapidly weaned and 
stopped over 2 weeks and she was prescribed 
domperidone. During this period her renal 
function improved rapidly; her creatinine level 
fell to 99 umol/litre 28 days after commencing 
the prednisolone.

Despite the medication changes her reflux 
symptoms had a major impact on her sleep and 
sense of wellbeing. After consulting colleagues 
in the gastroenterology and nephrology 

departments and a review of the literature 
regarding proton pump inhibitor-induced acute 
interstitial nephritis, it was agreed that the 
patient should be tried on pantoprazole. The 
potential for a relapse of the acute interstitial 
nephritis was explained to the patient. She 
proceeded with weekly blood tests to monitor 
her serum creatinine level and over 14 days this 
had risen to 125 umol/litre, although her reflux 
symptoms had markedly improved. She was 
otherwise systemically well at that time, and 
the clinical diagnosis of recurrent proton pump 
inhibitor-induced acute interstitial nephritis was 
made and her pantoprazole was immediately 
stopped. Subsequently her serum creatinine 
concentration fell over 3 months to 86 umol/litre, 
which is now her baseline level (Figure 1). 

She was started on famotidine in place of 
ranitidine as a result of poor symptom control 
some months later. The gastroenterology 
team have deemed her Barrett’s oesophagus 
as low risk and she will remain under 
their surveillance.
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