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Cephalosporin-resistant typhoid
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Abstract

Typhoid fever is endemic in developing countries like India. An increasing prevalence of resistance to cephalosporins and
fluoroquinolones by Salmonella isolates is seen. We present an 8-month-old boy with invasive Salmonella typhi disease.
Blood culture showed S. typhi sensitive to ampicillin—sulbactam and cotrimoxazole but resistant to fluoroquinolones and
third-generation cephalosporins. Cerebrospinal fluid examination revealed an aseptic meningitic picture. He was treated
with intravenous meropenem and azithromycin following which his condition improved. This case highlights the need for
improvement in environment sanitation and hygiene combined with early vaccination against typhoid fever and antimicrobial

stewardship to help reduce the emerging resistance to cephalosporins and fluoroquinolones.
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Introduction

Ceftriaxone resistance in non-typhoidal Salmonella isolates
has been reported in Taiwan,' and an increasing prevalence of
resistance to third-generation cephalosporins in human non-
typhoid Salmonella enterica has been reported in England
and Wales.? Multidrug resistant (MDR) strains of S. typhi
(resistance to first-line antimicrobials such as ampicillin, chlo-
ramphenicol and cotrimoxazole) had emerged in the 1970s
and 1980s leading to the use of third-generation cephalo-
sporins and fluoroquinolones as advised by the World Health
Organization (WHO).>* But indiscriminate use of fluoroqui-
nolones has led to decreased susceptibility to ciprofloxacin in
South East Asia.’> We describe a case with cephalosporin- and
fluoroquinolone-resistant typhoid in an 8-month-old baby
who presented at a tertiary hospital in Mumbai.

Case report

An 8-month old baby boy presented with high-grade fever
associated with chills and rigours for 15 days, abdominal dis-
tension for 5days and diarrhoea for 5days. He also had an
erythematous rash over his face and back. On examination, his
length was 73 cm (85th percentile) and weight was 7.3 kg (3rd
percentile). He was afebrile, heart rate was 140/min, respira-
tory rate was 38/min and blood pressure was 102/74mmHg.
Abdominal examination revealed mild hepatomegaly. No
neck stiffness or signs of meningeal irritation were seen.

Investigations revealed a haemoglobin of 7.2gm/dL; total
white cell count, 8300/mm? (neutrophils, 30%; lymphocytes,
69%; eosinophils, 0%; monocytes, 1%; basophils, 0%); and
platelets, 81,000/mm?. Peripheral smear for malarial parasites
was negative. Tests for dengue fever were negative. Widal test
revealed the antibody titers to ‘O’ and ‘H’ antigens to be 1:160
each respectively. Liver function tests showed an elevation
of the hepatic enzymes — alanine aminotransferase (ALT),
941U/L; aspartate aminotransferase (AST), 2491U/L; and
INR, 1.3. international normalized ratio (INR) Serum creati-
nine was 0.4 mg/dL. Urine examination and echocardiography
were both normal. Ultrasound examination of the abdomen
revealed mild hepatosplenomegaly with increased echogenicity
of liver. Blood culture showed S. typhi sensitive to ampicillin—
sulbactam and cotrimoxazole but resistant to fluoroquinolones
and third-generation cephalosporins. The blood culture results
were obtained on day 6 of admission. Cerebrospinal fluid
(CSF) examination showed lymphocytic pleocytosis (14 leu-
cocytes/mm?® with 100% lymphocytes), 38 mg/dL of proteins
and 74 mg/dL of glucose. CSF Gram stain, Zeil Neilson stain
and culture were negative.
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The child was initially treated with IV ceftriaxone
(100mg/kg/day) for 5days but had no response. Antibiotics
were changed to IV aztreonam and oral azithromycin
(20mg/kg/day) which were given for Sdays but still the
fever persisted. Hence, antibiotics were switched to IV mero-
penem (40 mg/kg/dose 8 hourly), and oral azithromycin was
continued. The fever subsided in 13 days. IV meropenem was
given for 14 days and oral azithromycin was given for 7 days.

Discussion

Salmonellae spp. are motile (owing to peritrichous flagella),
non-encapsulated, gram-negative bacilli and facultative
anaerobes of the Enterobacteriaceae family. Salmonella
serotype is defined by the serotype antigens, the flagellar (H)
antigens and the virulence (Vi) antigen. H antigens can be
either phase 1 (nonspecific) or phase 2 (specific).® Humans
are the reservoir for S. typhi; infection implies direct or indi-
rect contact with an infected person. Animal products trans-
mit S. typhi if they are contaminated by infected humans
during processing. The most common mode of transmission
is food or water contaminated by human faeces. Waterborne
typhoid fever epidemics are especially important.® Our
patient consumed unboiled tap water. Boiling of tap water
prior to consumption is advocated in India to avoid salmo-
nellosis and other waterborne infections.

Garg and Krashak’ in their study showed that the preva-
lence of typhoid fever below the age of 2 years was 13.1% of
all cases in childhood. In view of a high prevalence of
Multidrug Resistant Salmonella Typhi (MDRST) strains,
therapy with cephazolin, cefotaxime and ceftriaxone is rec-
ommended. Aminoglycosides (gentamicin, amikacin) or nali-
dixic acid may be used as alternative drugs, with ciprofloxacin
kept in reserve for those cases who do not respond to other
drugs. In our patient too, ceftriaxone was initially used as the
drug of choice for enteric fever and was later changed as the
child did not respond to the same and the culture also showed
resistance to cephalosporins and ciprofloxacin.

Increasing ceftriaxone resistance in non-typhoidal
Salmonella appears to link to the spread of plasmid-mediated
ampC or ESBL genes.” A study done in India by Jain and Das
Chugh?® found that an increasing rate of nalidixic acid, fluoro-
quinolone and azithromycin resistance among S. enterica,
particularly in S. Paratyphi A strains, is of concern, as S.
Paratyphi A is becoming increasingly common and is not pre-
vented by current vaccinations. MICs for third-generation
cephalosporins and susceptibility pattern must be closely
monitored in view of this emerging resistance among
S. enterica. Minimum inhibitory concentrations (MICs) A
similar study done in Kolkata® found an increase in nalidixic
acid resistant (NALR) strains of S. typhi showing decreased
ciprofloxacin susceptible phenotype. Majority of these
strains belonged to the H58 haplotype.® Garcia-Fernandez
et al.” reported that 68% of S. enterica serovar Typhi strains
isolated in Italy between 2011 and 2013 were resistant to

ciprofloxacin of which 12 were nalidixic acid—ciprofloxacin
resistant. Cases of extensively drug-resistant S. typhi respond-
ing to carbapenems such as meropenem or azithromycin have
been reported in Pakistan.!®!! In view of the decreasing trend
of MDR strains of S. typhi and increasing fluoroquinolone
resistance, it may be prudent for clinicians to consider the use
of first-line antimicrobials for typhoid fever.>?
Antimicrobial resistance displayed by Salmonella is a
growing public threat. Improvement in environment sanita-
tion and hygiene combined with early vaccination and anti-
microbial stewardship is necessary to reduce the emerging
resistance to cephalosporins and fluoroquinolones.
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