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Into the Enteric Verse Fighting Metabolic Acidosis
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Abstract: Enteric fever is an acute infectious disease caused by Salmonella Typhimurium and Salmonella Paratyphimurium. There is
a high incidence of 100-1600 cases per 100000 cases annually in South-Asian countries like Nepal. A few cases of complications of
enteric fever such as metabolic acidosis, sepsis and Acute Respiratory Distress Syndrome (ARDS) have been reported. Here, we report a
case of 18-year-old male with typical features of blood and stool culture positive enteric fever who developed sepsis and metabolic
acidosis while being treated with oral antibiotics during his course of illness. Examination showed raised temperature, low blood
pressure, diffuse crepitation on chest auscultation and collapsed inferior venacava (IVC) on bed side ultrasonography (USG). Patient
was then treated in Intensive Care Unit (ICU) with intravenous antibiotics and other supportive treatment for total of seven days. At the
time of discharge, patient was afebrile and there was no growth on blood and stool culture
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1. Introduction

Enteric fever is an acute infectious disease which is caused
by Salmonella Typhimurium and Salmonella
Paratyphimurium. Global estimation of enteric fever is 27
million cases annually [1].South Asian countries like Nepal
have high incidence of 100-1600 cases per 100000 cases
annually [2,3]. During the course of illness, complications
such as- metabolic acidosis, sepsis, ARDS may arise [4].
There are few reported cases of such complications. Bone
marrow culture is considered to be more sensitive (55-90%)
than blood culture (40-80%). However, stool culture is
found to be negative in 60-70% cases in first week and can
become positive in the untreated patient in the third
week [5] It is very important to know about the severe
complications of enteric fever because if untreated it can
lead to metabolic acidosis, sepsis and eventually death.
Proper antibiotic therapy should be initiated as soon as
possible to prevent severe complications of enteric fever and
reduce in a case fatality rate to less than 1% [5].

2. Case Presentation

Eighteen years old thin built male from Arghakhanchi
(Western Nepal) came to the fever clinic with chief
complaint of fever for seven days which was associated with
chills and rigor. There was no documentation of
temperature. He also complained of dry cough for five days
and loose stool for three days. There was also history of few
episodes of vomiting, anorexia and abdominal pain.

On examination, the patient was thin built and ill looking.
His vitals were: Temperature-101.6° F, respiratory rate
(RR)-20/minute and blood pressure (BP)-100/70 mm Hg,
pulse rate-102/minute (regular) and Spo2- 98% at room air.
His other systemic examination revealed no abnormalities.
After sending the necessary investigations, he was enrolled
in NUFIT (Nepal undifferentiated febrile illness trail)
study [6] with provisional diagnosis of enteric fever. He was

prescribed with oral cotrimoxazole along with oral
rehydration solution (ORS) and paracetamol.

He came for follow up in the outpatient clinic on the second
day of enrolment to the study where he was found to be in
respiratory distress. During that visit, temperature-100.8 © F,
RR was 30/minute, BP was 80/50 mm Hg and pulse rate was
88 /minute (regular) and Spo2 was 98% at room air. After
fluid resuscitation with one liter of normal saline (NS), he
was again assessed and found to be tachypneic with RR
fluctuating from 40-50 per minute. His chest examination
revealed diffuse mild crepitation. Bedside ultrasonography
revealed collapsed IVC. Provisional diagnosis of enteric
fever with sepsis was made following which intravenous
antibiotics and fluids were initiated and patient was
transferred to ICU for further management.

During admission, arterial Blood Gas (ABG) analysis
revealed compensated metabolic acidosis with pH of 7.36
(7.35-7.45), pCO2 of 25.7 mm Hg (35-45 mm of Hg),
bicarbonate of 14 mmol/L ( 22-28 mmol/L) and anion gap of
18.8 mmol/L (12-18 mmol/L). Echocardiography and Chest
X-ray revealed no abnormalities. Serology for hepatitis B
virus (HBV), hepatitis C virus (HCV) and HIV (human
immunodeficiency virus) 1 and 2 were negative. Routine
urine examination and culture reports were normal. In blood
and stool culture, SalmonellaTyphimurium was isolated
which was sensitive to ampicillin, azithromycin, ceftriaxone,
chloramphenicol, ciprofloxacin and cotrimoxazole but
resistant to nalidixic acid. Admission laboratory findings are
summarized in Table 1.

Table 1: Laboratory values at the time of admission

Laboratory findings | Results Normal Range
WBC 3.8x10°uL | 4.5-11.0x10°/uL
Hemoglobin 14.7g/dL 13.2-17.5 g/dL
Creatinine 0.9mg/dL 0.61-1.24 mg/dL
AST 314 U/L 10-60 U/L

ALT 172U/L 38-126 U/L
Sodium 128mmol/L | 136-145 mmol/L
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3.5-5.2 mmol/L
0.5-1 mmol/L

4.5mmol/L
3.1 mmol/L

Potassium
Lactate

Patient was managed with fluid, antibiotics (Inj. Ceftriaxone
2g IV OD, Inj. Azithromycin 1gm OD, Inj. Vancomycin 1
gm BD) and Inj. Heparin 5000 LU for DVT
prophylaxis which was continued for seven days. Gradually,
his ABG profile normalized and vitals were stable: BP-
110/70 mm Hg, RR- 22/min, temperature-98- F, pulse rate-
76/min and Spo2 was 97% at room air following which he
was discharged. Blood and stool culture report during the
follow up showed no growth. Discharge laboratory findings
are summarized in Table 2.At the time of discharge, blood

and stool culture showed no growth of Salmonella
Typhimurium.
Table 2: Laboratory values at the time of discharge

Laboratory findings | Results Normal Range
WBC 6.8x10%uL | 4.5-11.0x10°/uL
Hemoglobin 11.2 g/dL 13.2-17.5 g/dL
Creatinine 0.7 mg/dL | 0.61-1.24 mg/dL
AST 68 U/L 10-60 U/L
ALT 215 U/L 38-126 U/L
Sodium 128mmol/L | 136-145 mmol/L
Potassium 4.5mmol/L | 3.5-5.2 mmol/L
CRP 222mg/L 0-10 mg/L

3. Discussion

This patient presented after seven days of onset of fever and
developed atypical manifestations like fully compensated
metabolic acidosis and sepsis during the course of treatment
with oral antibiotic. Tachypnea can be explained by
respiratory system compensating for metabolic acidosis.
Although diffuse crepitation were heard in all areas of chest
which suggests enteric pneumonitis but chest X-ray was
reported to be normal. According to a study conducted by
Dutta, T. and Ghotekar, L there were more incidences of
multiple atypical presentation in late entry group than early
entry group (cut off three weeks). Although our patient falls
under early entry group however in clinical practice seven
days is a long time to be left untreated for enteric fever.
Atypical presentation didn’t lead to poor prognosis in the
study [7].

In a similar reported case of culture proven enteric fever in
U.S the patient, with no history of travel, presented within
two days of becoming symptomatic had worsened course of
illness than our patient. This patient developed fulminant
ARDS, septic shock and required endotracheal intubation
and mechanical ventilation [8]. A cross-sectional study
compared serum bactericidal antibody (SBA) assay in
different age group of participants of Nepal (endemic) with
than of UK (not endemic) [9]. The study excluded people
with history of typhoid fever or vaccination. This study
showed that the SBA increased with age in participant from
Nepal whereas it remained low in participants from UK in
all age groups. Since U.S being non endemic area like U.K
it’s fair to assume the SBA from participants from U.S
would have followed similar course. SBA level correlates
with the decreased incidence of disease with increasing age
group in endemic areas. High level of SBA in our patient
might be a key factor in advent of the disease in comparison

to the patient from US. This also shows the usefulness of
vaccines to decrease susceptibility to enteric fever and
severe infection since vaccines increase SBA level [9].

Our patient showed classical signs of enteric fever and also
found to have stool culture positive for Salmonella
Typhimurium taken in seventh day of illness which is
usually negative in 60-70 % of patients and usually positive
in third week of illness in untreated patients [5]. Although
most cases of enteric fever has an indolent course [10], we
should always be vigilant because it can cause grave
consequences.

4. Conclusion

Usually, enteric fever has indolent course and responds well
to antibiotic therapy. However, it can lead to atypical
complications such as sepsis and metabolic acidosis despite
treatment in few cases. People from non-endemic areas can
be at risk of severe infection than those from endemic areas.
Availability of point of care diagnostics can be useful to
quickly diagnose enteric fever and commence treatment.
Blood and stool culture are very important and specific
investigations for enteric fever. Multiple atypical
complication of enteric fever doesn’t necessarily mean poor
prognosis.

References
[1] Ugas MB, Carroll T, Kovar L, Chavez-Bueno

S: Salmonella Typhi-Induced Septic Shock and Acute
Respiratory Distress Syndrome in a Previously Healthy

Teenage  Patient  Treated With  High-Dose
Dexamethasone. J Investig Med High Impact Case
Rep. 2016,

30:2324709616652642. 10.1177/2324709616652642.
PMID: 27294165 PMCID: PMC4887870

[2] Parry CM, Basnyat.B: Oxford Textbook of Medicine,
5th ed., USA: Oxford University Press. Oxford
University Press, 2010. 739-
743. 10.1093/med/9780199204854.001.1

[3] Parry CM, Hien TT, Dougan G, White NJ, Farrar
JJ: Typhoid fever. N Engl J Med. 2002, 28s:1770-
82. 10.1056/NEJMra020201. PMID: 12456854

[4] M Ali, H. Abdalla: Salmonella typhi infection
complicated by rhabdomyolysis, pancreatitis and
polyneuropathy. - PubMed - NCBI [Internet].

Ncbi.nIm.nih.gov. 2019.

[5] Jameson J, Fauci A, Kasper D, et al.: Harrison's
principles of internal medicine. 2018.

[6] Pokharel, S., Basnyat, B. and Arjyal, A. (2017): Co-
trimoxazole versus azithromycin for the treatment of
undifferentiated febrile illness in Nepal: study protocol
for a randomized controlled trial. Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC48878
70

[7] Dutta, T. and Gothekar, L. (2001). Atypical
manifestations  of  typhoid  fever. [online]
www.jpgmonline.com. Available at:

http://www.jpgmonline.com/article.asp?issn=0022-
3859;year=2001;volume=47;issue=4;spage=248;epage
=51;aulast=Dutta [Accessed 14 Oct. 2019].

Volume 10 Issue 8, August 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR21728132905

DOI: 10.21275/SR21728132905 228


https://www.cureus.com/publish/articles/67188-into-the-enteric-verse-fighting-metabolic-acidosis/preview#references
https://www.cureus.com/publish/articles/67188-into-the-enteric-verse-fighting-metabolic-acidosis/preview#references
https://www.cureus.com/publish/articles/67188-into-the-enteric-verse-fighting-metabolic-acidosis/preview#references
https://www.cureus.com/publish/articles/67188-into-the-enteric-verse-fighting-metabolic-acidosis/preview#references
https://www.cureus.com/publish/articles/67188-into-the-enteric-verse-fighting-metabolic-acidosis/preview#references
https://www.cureus.com/publish/articles/67188-into-the-enteric-verse-fighting-metabolic-acidosis/preview#references
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1177/2324709616652642.%20PMID:%2027294165%20PMCID:%20PMC4887870
https://dx.doi.org/10.1093/med/9780199204854.001.1
https://dx.doi.org/10.1093/med/9780199204854.001.1
https://dx.doi.org/10.1093/med/9780199204854.001.1
https://dx.doi.org/10.1093/med/9780199204854.001.1
https://dx.doi.org/10.1056/NEJMra020201.%20PMID:%2012456854
https://dx.doi.org/10.1056/NEJMra020201.%20PMID:%2012456854
https://www.ncbi.nlm.nih.gov/pubmed/21999858
https://www.ncbi.nlm.nih.gov/pubmed/21999858
https://www.ncbi.nlm.nih.gov/pubmed/21999858
https://www.ncbi.nlm.nih.gov/pubmed/21999858
https://accessmedicine.mhmedical.com/book.aspx?bookid=1130
https://accessmedicine.mhmedical.com/book.aspx?bookid=1130
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5625657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5625657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5625657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5625657/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2020): 7.803

(8]

[°]

[10]

Birabaharan, M., Kainth, M. and Kessel, A.
(2016). Salmonella Typhi-Induced Septic Shock and
Acute Respiratory Distress Syndrome in a Previously
Healthy Teenage Patient Treated With High-Dose
Dexamethasone.  [online]  www.ncbi.nIm.nih.gov.
Available at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC48878
70/ [Accessed 14 Oct. 2019].

Pulickal AS, Gautam S, Clutterbuck EA, et
al.: Kinetics of the natural, humoral immune response
to Salmonella entericaserovarTyphi in Kathmandu,
Nepal. 2009.

Arjyal A, Basnyat B, Nhan HT, et al.: Gatifloxacin
versus ceftriaxone for uncomplicated enteric fever in
Nepal: an open-label, two-centre, randomised
controlled trial. Lancet Infect Dis. 2016, 16:535-
545. 10.1016/S1473-3099(15)00530-7. Epub 2016 Jan
20. PMID: 26809813 PMCID: PMC4835582

Paper ID: SR21728132905

Volume 10 Issue 8, August 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR21728132905

229


https://pubmed.ncbi.nlm.nih.gov/19710294/
https://pubmed.ncbi.nlm.nih.gov/19710294/
https://pubmed.ncbi.nlm.nih.gov/19710294/
https://pubmed.ncbi.nlm.nih.gov/19710294/
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582
https://dx.doi.org/10.1016/S1473-3099(15)00530-7.%20Epub%202016%20Jan%2020.%20PMID:%2026809813%20PMCID:%20PMC4835582



