( )
L CASE REPORT )

SHIGELLEMIA IN A CHILD WITH GASTROENTERITIS: A CASE REPORT AND
REVIEW OF MICROBIOLOGY AND MANAGEMENT
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ABSTRACT

Shigellemia is a rare entity of sepsis encountered in individuals having gastroenteritis caused by shigella spp. It is
reported to be common in infants, immunocompromised, those having chronic illnesses and post-transplant patients on
immunosuppressants. We present a case of a two and half year-old child who developed sepsis like illness during
recovery from gastroenteritis. Shigella spp was isolated from blood culture and he responded well to oral antibiotics.
This case illustrates the importance of blood and stool cultures that need to be sent in every febrile gastroenteritis case

irrespective of immune status. Early detection and prompt treatment will likely improve outcome.
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BACKGROUND

One of the major causes of childhood mortality is
diarrheal diseases. Diarrhea related deaths in children
are estimated to be 2 million, most of whom are under
5 years of age.? This preventable disease has
astonishingly increased risk of mortality in children
with severe malnutrition and sepsis which are also
common in our setup.’® Blood and stool cultures are
often not done routinely in Pakistan as it could improve
etiologic diagnosis. Pathogenic enteric isolates can be
isolated in acute gastroenteritis (GE).

The burden of shigellosis is high in resource-poor
countries. Multiple studies in Pakistan have
documented the importance of Shigella as an important
etiologic agent in GE. A study from Aga Khan
University Hospital of 6670 stool samples from
children and adults showed Shigella flexneri in 6%
samples.® Similarly a prospective, population-based
study in six Asian countries (including Pakistan) in
>600,000 persons of all ages showed Shigella species
in 2,927 (5%) of 56,958 diarrhea episodes with
Shigella flexneri being the most frequently isolated.*
We report here a child with dysentery and Shigella spp.
blood stream infection (shigellemia) and discuss its
importance of epidemiology, diagnosis and treatment.
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CASE REPORT

A two and half year-old male child resident of Kashmir
presented in outpatient clinic with history of loose
bloody motions 2 weeks ago which was treated by a
local pediatrician with metronidazole after which his
loose stool improved. However, the child continued to
have decreased appetite, low-grade fever, foul smelling
stool and a vesicular rash. He was born to non-
consanguineous parents at full term uneventfully. He
had regular follow up visits to our clinic for routine
checkup and immunization. He had age-appropriate
development. He was well fed and his height and
weight were falling in normal range on centiles chart.
His immunization status was up-to-date. He had no
history of any past major illness or hospitalization.

On examination the child had weight of 12.5 kg, height
of 88 cm, head circumference of 48 cm, pulse
120/minute and temperature of 37C°. On systemic
examination the child was comfortable, with no
obvious distress but had pallor. Ear, nose and throat
examination was normal. Abdominal examination
showed soft non-tender abdomen with no distention
and positive bowel sounds. Rest of systemic
examination was unremarkable. Clinical impression of
dysentery was made.

Laboratory reports showed: Hemoglobin of 10.30
g/dL, hematocrit 32.4%, White Blood Cell count of
14700/uL. with Neutrophil 41%, Lymphocyte 45%,
Monocytes 10%, and platelet count of 401000/uL, C-
reactive protein 6.1 mg/L, alanine transaminase (ALT)
37 UJ/L, aspartate aminotransferase (AST) 48 UIL,
serum albumin 3.93 mg/dL, serum creatinine 0.45
mg/dL and serum calcium of 9.6 mg/dL. Stool routine
examination was negative for gross blood, mucus, ova,
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cyst, worms and red blood cells but there were 2
WBC’s/high power field. On third day blood culture
showed growth of gram-negative rods, that later was
verified as Shigella spp. susceptible to cefixime,
ciprofloxacin, ceftriaxone, co-trimoxazole and was
resistant to ampicillin and chloramphenicol.

The child was given intravenous ceftriaxone for 5 days
and followed by oral cefexime for another 5 days. On
8" day of antibiotic parents told on telephonic inquiry
that the child’s general conditions had improved, was
afebrile for the last 4-5 days and resolution of his
anorexia and diarrhea. A follow-up at one month
revealed that the child was well and had no further new
symptoms.

DISCUSSION

Shigella remains an important public health problem
and is the second commonest cause of morbidity and
mortality accounting for upto 13% of all diarrheal
deaths worldwide.® It is responsible for most deaths in
children less than  five-year-old  especially
malnourished in low-income countries.® Septicemia
with shigella spp is a rare entity reported in literature
but shigella gastroenteritis also called shigellosis or
dysentery is a common illness.* In shigellosis there is
invasion of gastrointestinal tract and infection often
remains confined to gastrointestinal tract. Shigellosis
prevention is difficult because only few organisms are
required to cause the infection. Shigellosis is a public
health problem and may be a self-limiting illness that
usually resolves in about 14 days.>*

Invasive diseases by shigella are rare except in
immunocompromised patients, post-transplant patients
and chronically malnourished children and its
mechanism is unclear.>* Septicemia with shigella is
reported to occur in upto 4% among more than 2000
patients having shigellosis as underlying diagnosis.
These patients had significantly more severe
manifestations such as dehydration, abdominal
tenderness, lethargy, renal failure, leukocytosis and
other hematologic findings compared to non-
bacteremia patients. These bacteremic patients were
also twice as likely to die as well with highest risk for
infants less than one-year olds who were malnourished,
non-breast fed or were afebrile at presentation.?
Among children Shigella blood stream infection has
been reported in literature mainly in infants.*'4 Other
vulnerable populations are also at increased risk such

as travelers,”® acquired immunodeficiency syndrome
(AIDS)* and transplant patients.'’

In Pakistan shigellemia has been reported in couple of
case series and reports.’#° A study from Lahore
reported among 45 patients with malignancy
shigellemia in 4 (8.8%) patients including three
children.’® All of these were due to shigella flexneri
and most isolates were susceptible to third generation
cephalosporins.  None of these patients died.
Commonest species causing sepsis is shigella flexneri
and the most virulent as well.*

Shigella resistant strains appears to have emerged over
last few decades. A prospective, population-based
study in six Asian countries (including Pakistan) was
done in >600,000 persons of all ages showed Shigella
species in 2,927 (5%) of 56,958 diarrhea episodes.*
Shigella flexneri was the most frequently isolated. The
majority of Shigella flexneri isolates in each site was
resistant to  amoxicillin  and  cotrimoxazole.
Ciprofloxacin-resistant Shigella flexneri isolates were
also identified including from Pakistan (3%).* Several
resistant species from stool cultures are isolated from
Pakistan reported in other studies.>” One study from
Karachi reported shigella flexneri to be the commonest
species of shigella isolated.® It also showed that 100%
were susceptible to nalidixic acid, 4% to ampicillin and
7% to co-trimoxazole.> Another study from the same
city reported co-trimoxazole resistance of 56-89%,
ampicillin resistance of 4-87% and no resistance to
nalidixic acid was identified.” A cross-sectional study
from slum areas in Karachi in children with
gastroenteritis showed isolation rate of 4% (193/4688
stool samples) for Shigella species (Shigella flexneri
58%, Shigella sonnei 16%, Shigella boydii 15% and
Shigella dysenteriae 11%).5 All isolates were
susceptible to ofloxacin and ceftriaxone. However,
resistance was high to commonly used antibiotics
(cotrimoxazole 88%, ampicillin 56% and nalidixic acid
39%). Another study from in Karachi in 2002-4 in
which resistance to cotrimoxazole was 56-89%,
ampicillin 4-87% but nalidixic acid was 0%.” A more
recent study from Karachi in 199 different samples of
S. flexneri showed high level of multiple drug resistant
strains particularly serotype 2b.%° All these isolates
showed high resistance to amoxicillin/clavulanic acid
(100%), quinolones (74.6%) and trimethoprim-
sulphamethaxazole (54.4%). Also, multiple resistant
genes were reported including blaOXA gene. %
Multiple  resistant  isolates to  trimethoprim-
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sulphamethaxazole, cephalosporins, ciprofloxacin and
azithromycin have also been reported from other parts
of the world and is now part of the high priority so
called “GLASS” pathogens.?* Thus treatment options
are becoming limited in cases of severe dysentery due
to Shigella.

Shigellemia needs to be treated aggressively with
appropriate  antibiotics and fluid rehydration.
Appropriate antibiotics therapy shortens the duration of
illness, microorganism shedding as well as it reduces
complications. Local resistance patterns should dictate
empirical therapy. Recommended antibiotics include
cephalosporins, ciprofloxacin and azithromycin.
Current WHO guidelines continue to support the use of
fluoroquinolones (first-line), B-lactams (second-line)
and cephalosporins (second-line). Azithromycin is
appropriate as a second-line therapy in regions where
the rate of non-susceptibility of ciprofloxacin is known
to be high.??2 A systemic review and meta-analysis in
children also is in line with the WHO
recommendations as well.Z Our case responded well to
cephalosporins to which the organism was susceptible.
Outcome is good if diagnosis is suspected early and
therapy initiated early. A high mortality rate has been
associated with shigellosis including shigellemia.®

CONCLUSION

In summary Shigellemia is a rare entity of septicemia
but always should be included in the differential of
clinical sepsis associated with or followed by
dysentery. Symptoms like poor appetite and fever after
gastroenteritis not responding to other antibiotics
should be investigated for associated underling
septicemia. Sending blood and stool cultures should be
an integral part of managing any febrile gastroenteritis.
Early and accurate diagnosis can avoid morbidity and
mortality associated with this condition.

CONFLICT OF INTEREST
There is no conflict of interest to declare by any
authors.

AUTHOR CONTRIBUTION

Hamza Khan: Data acquisition, literature review,
initial and final draft

Inayat Ullah: Data acquisition, literature review,
initial and final draft

Ejaz Ahmed Khan: Conception, literature and data
analysis, final draft

REFERENCES

1.

10.

11.

12.

13.

14,

15.

Caulfield LE, Onis M de, Blossner M, Black RE.
Undernutrition as an underlying cause of child deaths
associated with diarrhea, pneumonia, malaria, and
measles. American Journal of Clinical Nutrition 2004;
80: 193-8. DOI: 10.1093/ajcn/80.1.193

Bhutta ZA, Nizami SQ, Thobani S, Issani Z. Risk factors
for mortality among hospitalized children with persistent
diarrhoea in Pakistan. J Trop Pediatr 1997

Dec;43(6):330-6. DOI: 10.1093/tropej/43.6.330

Alam M, Akhtar YN, Ali SS. Seasonal variation in
bacterial pathogens isolated from stool samples in
Karachi, Pakistan. J Pak Med Assoc 2003; 53(3): 125-9.
von Seidlein L, Kim DR, Ali M. A multicentre study of
Shigella diarrhoea in six Asian countries: disease burden,
clinical manifestations, and microbiology. PLoS Med
2006; 3(9): e353. DOI: 10.1371/journal.pmed.0030353
Khalil K, Khan SR, Mazhar K, Kaijser B, Lindblom GB.
Occurrence and susceptibility to antibiotics of Shigella
species in stools of hospitalized children with bloody
diarrhea in Pakistan. Am J Trop Med Hyg 1998
Jun;58(6):800-3. DOI: 10.4269/ajtmh.1998.58.800

Zafar A, Sabir N, Bhutta ZA. Frequency of isolation of
shigella serogroups/serotypes and their antimicrobial
susceptibility pattern in children from slum areas in
Karachi. J Pak Med Assoc 2005;55(5):184-8.

Zafar A, Hasan R, Nizami SQ, von Seidlein L, Soofi S,
Ahsan T, Chandio S, Habib A, Bhutto N, Siddiqui FJ,
Rizvi A, Clemens JD, Bhutta ZA. Frequency of isolation
of various subtypes and antimicrobial resistance of
Shigella from urban slums of Karachi, Pakistan. Int J
Infect Dis. 2009; 13(6): 668-72.

DOI: 10.1016/j.ijid.2008.10.005

Soofi SB, Habib MA, von Seidlein L, Khan MJ,
Muhammad S, Bhutto N, et al. A comparison of disease
caused by Shigella and Campylobacter species: 24
months community based surveillance in 4 slums of
Karachi, Pakistan. J Infect Public Health. 2011
Mar;4(1):12-21. DOI: 10.1016/}.jiph.2010.10.001

Khalil 1A, Troeger C, Blacker BF, Rao PC, Brown A,
Atherly DE, et al. Morbidity and mortality due to shigella
and enterotoxigenic Escherichia coli diarrhoea: The
Global Burden of Disease Study 1990-2016. Lancet
Infect Dis. 2018; 18(11):1229-1240.

DOI: 10.1016/S1473-3099(18)30475-4

Struelens MJ, Patte D, Kabir I, Salam A, Nath S, Butler
T. Shigella Septicemia: Prevalence, Presentation, Risk
Factors, and Outcome. The Journal of Infectious Diseases
1985;52(4):784-790. DOI: 10.1093/infdis/152.4.784
Panhotra BR, Panigrahi D, Agarwal KC, Walia BN.
Shigella septicemia in children: report of three cases.
Indian J Pathol Microbiol.1980;23:299-301.

Yen JB, Chang KW, Wu TL, Kuo AJ, Su LH. Shigella
flexneri sepsis in an infant. Chang Gung Med J. 2003;
26(8): 611-4.

Jain S, Sharma M, Gupta R, Shree N, Kumar M.
Multidrug resistant Shigella flexneri: A rare case of
septicaemia in an infant. Journal of Clinical and
Diagnostic Research. 2014;8(6):03-04.

DOI: 10.7860/JCDR/2014/8434.4511

Nayyar C, Thakur P, Tak V, Singh A. Shigella sonnei
sepsis in an infant: A Case Report. Journal of Clinical
and Diagnostic Research. 2017:5,(5).

DOI: 10.7860/JCDR/2017/25594.9796

Grondin C, Imbert P, Ficko C, Mérens A, Dutasta F,
Bigaillon C, Rapp C. Shigella flexneri bacteremia in two
immune-competent adult travelers. J Travel Med. 2012;
19(4): 258-60.

Infect Dis J Pak 2023; 32 (2): 65-68

67


https://doi.org/10.1093/ajcn/80.1.193
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahsan%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19135399

Shigellemia in a child with gastroenteritis: A case report and review of microbiology and management

16.
17.

18.
19.

20.

Infect Dis J Pak 2023; 32 (2): 65-68

DOI: 10.1111/j.1708-8305.2012.00627.x

Huebner J, Czerwenka W, Gruner E, von Graevenitz A.
Shigellemia in AIDS patients: Case report and review of
the literature. Infection. 1993; 21(2):122-4.

DOI: 10.1007/BF01710748

Appannanavar SB, Goyal K, Garg R, Ray P, Rathi M,
Taneja N. Shigellemia in a post renal transplant patient: a
case report and literature review. J Infect Dev Ctries.
2014;8(2):237-39. DOI: 10.3855/jidc.3000

Usman J, Aziz S, Karamat KA, Butt T. Shigella
septicaemia in an infant. J Pak Med Assoc. 1997; 47(5):
150-1.

Raza A, Mahboob A, Nizammudin S, Nazeer SH, Sultan
F. Shigella infections: A two year experience in cancer
patients. J Pak Med Assoc. 2016; 66(1): 37.

Nisa I, Haroon M, Qasim M, Driessen A, Nijland J,
Yasin N, et al. Association of serotype with antimicrobial
resistance patterns among Shigella flexneri Isolates from
Pakistan: The importance of serotype 2b. Pediatr Infect
Dis J. 2020; 39(11): e352-e358-9.

22.

23.

DOI: 10.1097/INF.0000000000002791

WHO. Media Centre. News Release. WHO publishes list
of bacteria for which new antibiotics are urgently needed.
2017. Available from: http://www.who.int/mediacentre/
news /releases/ 2017/ bacteria-antibiotics-needed/en/.
Williams PCM, Berkley JA. Guidelines for the treatment
of dysentery (shigellosis): A systematic review of the
evidence. Paediatr Int Child Health. 2018; 38(sup1):S50-
S65. DOI: 10.1080/20469047.2017.1409454

Tickell KD, Brander RL, Atlas HE, Pernica JM, Walson
JL, Pavlinac PB. Identification and management of
Shigella infection in children with diarrhoea: A
systematic review and meta-analysis. Lancet Glob
Health. 2017 Dec; 5(12): e1235-e1248.

DOI: 10.1016/S2214-109X(17)30392-3

68


http://www.who.int/mediacentre/%20news%20/releases/%202017/%20bacteria-antibiotics-needed/en/
http://www.who.int/mediacentre/%20news%20/releases/%202017/%20bacteria-antibiotics-needed/en/

