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Abstract

Case presentation. A 13-year-old female patient with no known comorbidities consulted with a ten-day history of fever
with chills, diarrhea four times a day and vomiting, treated with acetaminophen. Four days before consulting, the patient
experienced adynamia, confusion and difficulty walking. She was taken by her mother to a health facility. Treatment. She was
admitted to a second level hospital for suspected salmonellosis, encephalitis, water and electrolyte imbalance, acute renal
injury and acute gastroenteritis with severe dehydration. She was treated with parenteral hydration and antibiotics, and was
referred to a tertiary hospital for respiratory distress with need for mechanical ventilation, where a positive blood culture for
Salmonella Typhi was obtained. Outcome. The patient presented systemic inflammatory response syndrome due to sepsis
that was managed with vasoactive amines; on the sixteenth day of hospitalization the patient presented tachycardia and
fever, a blood culture positive for multidrug-resistant Acinetobacter Baumannii was obtained. She presented myocarditis,
neurological deterioration with a Glasgow score of 8, developed multisystemic failure and died after 32 days of hospital stay.
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Resumen

Presentacion del caso. Paciente femenina de 13 afos de edad, sin comérbidos conocidos quien consultd con historia de diez
dias de presentar con escalofrios, diarreas liquidas cuatro veces al dia y vomitos, fue tratada con acetaminofén. Cuatro dias
antes de consultar, la paciente habfa presentado adinamia, confusion y dificultad a la deambulacion por lo que fue llevada
por su madre a un establecimiento de salud. Intervencién terapéutica. Inicié la atencién en un hospital de segundo nivel,
fue ingresada por sospecha de salmonelosis, encefalitis, desequilibrio hidroelectrolitico, lesion renal aguda y gastroenteritis
aguda con deshidratacion grave. Fue tratada con hidratacién parenteral y antibiéticos, y se remiti¢ a un hospital de tercer
nivel, por presentar distrés respiratorio con necesidad de ventilacion mecanica, ahi se obtiene un hemocultivo positivo
a Salmonella Typhi. Evolucién clinica. La paciente presenté sindrome de respuesta inflamatoria sistémica por sepsis que
fue manejada con aminas vasoactivas; el décimo sexto dia de hospitalizacion la paciente presenté taquicardia y fiebre, se
obtuvo un hemocultivo positivo a Acinetobacter Baumannii multirresistente. Presenté miocarditis, deterioro neurolégico
con Glasgow de 8 puntos, desarroll6 falla multisistémica y fallecié con 32 dias de estancia hospitalaria.

Palabras clave
Fiebre Tifoidea, Intoxicacion Alimentaria por Salmonella, Infeccion Hospitalaria.

Introduction rium." Although most infections resolve with

treatment, 2 % and 5 % of cases progress to

Typhoid fever (TF) is a disease caused by Sal-
monella typhi' and is transmitted by the oral-
fecal route;" consumption of contaminated
food or water is the main route of entry.”
Humans are the only reservoir of this bacte-

a chronic carrier state. These individuals, ge-
nerally asymptomatic, may excrete and act
as reservoirs of transmission for years."

This disease is characterized by conti-
nuous fever, headaches, and relative brady-



cardia. Symptoms vary from mild, including
asthenia, cough, chills, anorexia, nausea, vo-
miting with adynamia, and malaise; 66 % of
patients with TF experience diarrhea. Other
findings include hepatomegaly, splenome-
galy, and complications including altered
consciousness, neurological deficits, nephri-
tis, pneumonia, peritonitis, hepatitis, and,
in approximately 3 % of cases, hemorrhage
and perforation. These perforations can oc-
cur in the third week of the disease due to
ulceration and death in Peyer's plaques.”
Without treatment, the lethality rate is esti-
mated to be 10-20 % of cases..

Receiving medical care and treatment
in a timely manner reduces the case fatality
rate to less than one percent.’ Blood culture
is one of the diagnostic methods used. The
most commonly affected age group is 5 to
14 years. This depends on geographic loca-
tion and access to primary health care, as
well as economic and cultural factors This
disease is common in developing countries
with unsanitary conditions. .,

According to estimates made by the
World Health Organization, the annual in-
cidence of TF in 2019 was 27 million cases,
of which almost 210 000 died." This case is
presented with the aim of describing the
clinical evolution and critical outcome of
a case of TF complicated by Acinetobacter
bauman,ii highlighting the importance of
timely diagnosis and treatment.

Case presentation

A thirteen-year-old female adolescent with
a ten-day history of moderate to severe
febrile process, unquantified, continuous,
accompanied by chills, diarrhea, an avera-
ge of four bowel movements per day, of
liquid consistency, and vomiting of gas-
tric contents (Figure 1).

She presented slight improvement when
self-medicating  with  acetaminophen
500 mg every six hours. However, four days
before the consultation, she began to dete-
riorate in her state of health, with marked
hyporexia, adynamia, difficulty in ambula-
tion, and a confusional state. For this rea-
son, they attended the emergency unit of a
second-level hospital.

On physical examination, blood pressu-
re (BP) of 100/60 mmHg, heart rate (HR) of
117 bpm, temperature of 36.9 'C, respiratory
rate of 30 rpm, and skin pallor were descri-
bed. Weight was 50 kg and height 155 cm.
She had drowsiness, sunken eyes, and dry
oral mucosa. Examinations indicated hy-
pokalemia, hyponatremia, mild leukopenia
with marked neutrophilia, plateletopenia,
and acute renal failure (Table 1).

Treatment

Hospital admission was decided
(Figure 1), with suspected TF, viral encepha-
litis, hydroelectrolyte imbalance, acute kid-
ney injury, and acute gastroenteritis with
severe dehydration. Intravenous (IV) hydra-
tion with 2 L of 0.9 % isotonic saline by ra-
pid infusion was indicated. Subsequently,
maintenance solutions were administered
with crystalloids, ceftriaxone 1 g IV, supple-
mental oxygen at 3 L/min, and a central
vein catheter was placed.

The following day, she was transferred
to a tertiary care hospital for respiratory dis-
tress. The following vital signs were recorded:
BP 98/66 mmHg, HR 90 bpm, and Cheyne-
Stokes respiration. Arterial blood gas analysis
reported metabolic acidosis with ventilatory
failure (Ph: 7.095, PO2: 57.6, and Kirby index:
67.7); support with mechanical ventilation
was decided due to severe respiratory fai-
lure. Laboratory tests revealed plateletope-
nia, renal failure, and elevated liver enzymes
(Table 1). In the Emergency Unit, treatment
was indicated with isotonic solution 0.9 %
IV, potassium chloride 60 mEg, and two cc of
magnesium sulfate every 12 hours. She was
also administered 10 % calcium gluconate
every 8 hours, ceftriaxone 2 g every 12 hours,
and a nasogastric tube was placed. She was
then transferred with mechanical ventilation
to another tertiary hospital specializing in
the care of minors, with the diagnostic im-
pression of systemic lupus erythematosus
with multiorgan activity.

She was transferred to the intensive care
unit with the following diagnoses: systemic
inflammatory response syndrome, suspec-
ted TF, and suspected SARS-CoV-2. The in-
dicated treatment consisted of 1L of 5% IV
dextrose, 80 ml of 7.5 % sodium bicarbonate,
20 ml of 15 % potassium chloride, and 2 m!
of magnesium sulfate, administered through
a continuous infusion pump at a rate of 105
cc/hour and 25 ml of 10 % calcium glucona-
te every eight hours. In addition, she started
treatment with triple antibiotics, ceftriaxo-
ne 2 g every 12 hours, vancomycin every
6 hours, and meropenem 3 g every 12 hours,
and transfusions were performed with five
units of platelets every 12 hours, for a to-
tal of 40 units and one unit of packed red
blood cells every day.

QOutcome

During the first day of the hospital stay,
she was maintained on adrenaline at a rate
of 0. 1 mg/kg/minute. Blood gases showed
metabolic acidosis under correction with
invasive mechanical ventilation. During the
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Figure 1. Timeline.

Table 1. Laboratory tests at referral hospitals.

Laboratory data

Second level hospital

Third level hospital emer-

Normal value

emergency gency
Hematocrit (%) 36.2 258 33-36
Hemoglobin (g/dL) 124 9.2 10.5-12.0
Leukocytes (x103/pl) 5.31 4.920 6-17
Neutrophils (%) 82.2 87.0 55-65
Lymphocytes (%) 15.6 114 20-40
Platelets (x10°/mL) 115000 82.000 150-350
Na (mEg/L) 114.0 131 135-145
K (mEg/L) 216 26 3.50-5.50
Glucose (mEg/L) 117 - 70-105
Urea nitrogen (mEg/L) 64.9 63 7-18
Cr (mEg/L) 4.05 4.64 0.42-1.09
TP (s) - 12.5 12.1-14.5
TPT® (s) - 43.2 33.6-43.8
Fibrinogen (mg/dL) 131 180-350
TGO* (U/L) 247 286 10-a-42
TGP U/L 50 62 10-a-40
DHL® (U/L) 1.417 2.085 91a-180
Albumin (g/dL) - 241 3.5-5.0
PCR"(mg/L) - 93.59 0.00-1.00
Pregnancy test Negativa - -
Rheumatoid test Negativa - -
HIV Negativa - -

Prothrombin time b. Partial thromboplastin time c. Glutamic oxaloacetic transaminase d. Glutamic pyruvic
transaminase e. Lactate dehydrogenase f. C-reactive protein
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second day of hospitalization, arterial blood
gases showed improvement, due to which
bicarbonate was withdrawn and fluid correc-
tion was performed with 5 9% dextrose serum,
500ml bidistilled water, 209% sodium chloride,
15 % potassium chloride, 50 % magnesium
chloride, 10 % glucose by infusion pump at
81.6ml/hour. She required an increase in the
dose of adrenaline to 0. 15 mg/kg/min be-
cause she started with hypotension and oli-
guria (Table 2). On the fifth day, mechanical
ventilation was suspended, oxygen manage-
ment was started through a mask with a re-

servoir, and ultrasonography was performed,
which reported no alterations in the kidneys.

On the seventh day of hospitalization, she
continued with little verbal response; som-
nolent, four days later, she was stable. Brain
MRI showed hyperintense signal foci at the
level of the basal ganglia in T2 and FLAIR
sequences with mild atrophic changes, per-
meable ventricular system, and no abnor-
malities. Thalamus, hypothalamus, pons,
cerebellum, medulla oblongata, craniocer-
vical junction, corpus callosum, and pituitary
gland without abnormalities. The eyeballs
were seen without abnormalities, and there

Table 2. Laboratory tests performed during hospital stay

Laboratory data Days of hospital evolution Normal

(Unit) o 2 3 4 5 9 1 12 14 15 18 21 26 30 Ve
Hematocrit (%) 235 259 340 325 307 370 26.1 269 240 263 234 320 300 207 33-36
Hemoglobin (g/dL) 9.0 101 121 118 109 125 - 8.8 8.2 8.8 87 110 113 78 10.5-12.0
Leukocytes (x10%/pl) 6 13 2482 2346 757 18 736 669 56 708 277 513 431 644 617
Lymphocytes (%) 82 86 81 86 68 73 879 75 59 686 /9.1 65 - 76 55-65
Platelets (%) 12 9 14 135 24 19 8.6 15 31 198 166 2 - 18 20-40
Platelets (x10°/mL) 1357 38 55 89 115 189 322 148 160 154 200 86 167 250 150-350
Na (mEg/L) 142 125 138 128 134 152 132 134 - 129 128 135 133 123 135-145
K (mEag/L) 253 121 368 74 484 534 419 339 - 439 27 282 409 38 3.50-5.50
Glucose (mEq/L) 101 314 241 284 163 - 147 120 - - 95 - - 92 70-105
NU (mEg/L) 689 649 774 8170 8040 - 3240 268 161 - - - - - 7-18
Cr (mEg/L) 37 332 33 29 26 179 128 108 09 - 08 - - 09 0.42-1.09
TP (s) 129 96 85 8.7 8.8 83 116 - 84 - 9.6 - - 104 12.1-145
TPT® (s) 248 232 205 195 22 225 23 - 202 - 259 - - 28 33.6-43.8
Fibrinogen (mg/dL) 85 138 164 128 - 489 574 427 380 - 597 - - 250 180-350
TGO* (U/L) 237 98 - 67 - 51 44 33 42 - 17 - - - 10-42
TGP U/L 580 39 - 32 - 25 22 17 27 - 8 - - - 10-40
DHL® (U/L) 1426 - - - - - - - - - - - - - 91-180
Total protein (g/dL) 537 - - - - - - - - - - - - - 6.0-8.30
Albumin (g/dL) 2.3 - - 2.8 3.1 32 31 3 2.5 - 2.1 - - 2.3 3.5-50
Ferritin (x10°ng/mL) 1.5 - - - - - - 1,5 - - - - - - 11.0-306.8
D-dimer (mg/L) - - 16 - - - - - - - - - - - 0-0.5
PCR" (mg/L) 1202 707 - 7.8 - - 705 236 106 - 289 - - 104  0.00-1.00
Lipase (UI/L) - - - - - - - - - - - - - 56 13-60
Amylase (Ul/L) - - - - - - - - - - - - - 21 28-100
Troponin | (hg/mL) - - - - - - - - - - - - - 79483 0-04
Urine protein (mg/dL) 30 10 - - - - - - - - 20 - - - Absent
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were inflammatory signs in the ethmoidal
and sphenoidal areas.

They left frontal sinuses and inflammatory
signs at the left mastoid level in addition to a
symmetrical hyperintense signal of the basal
ganglia, possibly related to encephalitis and
ethmoidal sinusitis (Figure 2).

On the twelfth day of the hospital stay,
she was evaluated by the nephrology spe-
cialist, who diagnosed renal failure secon-
dary to salmonellosis. They indicated the
suspension of treatment with amines, a de-
cision that responded to the resolution of
shock and hemodynamic stabilization. On
the fourteenth day, she was afebrile, drained
bilious fluid through a nasogastric tube, her

..........

Figure 2. Brain MRI. Foci of hyperintense signal at basal ganglia level T2 and FLAIR sequences with mild

abdomen was soft and depressible, and she
was receiving oxygen through a nasal can-
nula at a rate of 3 L/min

On the twentieth day of the hospital
stay, she was draining green-colored liquid
through the nasogastric tube. In addition,
she started with clonic movements of the
right upper limb; due to this, she was admi-
nistered 500 mg of phenytoin every 12 hours
(two doses) and 5 mg of midazolam by IV; im-
provement was evidenced by mild reaction
to stimuli, after six days of improvement. On
the 27th day of hospitalization, the patient
had a nasogastric tube draining green gas-
tric contents, with diuresis of 0. 25 cc/hour
and HR of 155 bpm. Due to this, she was ma-

atrophic changes, ventricular system permeable and without abnormalities. Inflammatory signs in ethmoidal,

sphenoidal, and left frontal sinuses and inflammatory signs at the left mastoid level in addition to a symmetri-

cal hyperintense signal of basal ganglia.
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naged with IV hydration. The following day,
she evolved with a globular abdomen.

On her thirtieth day of hospitalization,
the patient was diagnosed with typhic en-
cephalitis with a positive blood culture for
Salmonella typhi and sepsis due to acinobac-
ter baumani. In addition, she started with
dyspnea and was draining abundant ye-
llowish fluid through the nasogastric tube.
She then presented further neurological de-
terioration deterioration with a GCS of eight,
abdominal distension, and oliguria.

Consequently, invasive mechanical ven-
tilation was started again, a central vein
catheter was placed, and she was transfe-
rred to the intensive care unit. A cerebral
computed axial tomography was perfor-
med, which reported an ischemic event in
the lenticular area.

Physical examination showed perium-
bilical ecchymosis in the abdominal region,
ecchymosis in the extremities, abdominal
distension, decreased peristalsis, and ede-
ma of the lower limbs. The patient was ad-
ministered packed red blood cells a unit
every eight hours, for 12 units, and seven
units of platelets every eight hours, for a
total of 21.The results of laboratory tests in-
dicated decreased clotting times and eleva-
ted fibrinogen and troponin | (Table 2).

On the thirty-first day of the hospital
stay, the patient continued to require me-
chanical ventilation and amines. On the
thirty-second day, the patient died from an
infection of infective myocarditis.

Diagnosis

Salmonellosis by blood culture positive for
Salmonella typhi. Sepsis with positive blood
culture to multidrug-resistant Acinetobacter
baumannii; the patient died of TF, dissemi-
nated vascular coagulation.

Discussion

TF is associated with socioeconomic
factors," such as limited access to drinking
water, poor sanitation, overcrowding, and
malnutrition, which increase vulnerability
to infection. The patient came from a rural
area of El Salvador with a low socioecono-
mic level; she lived in a collective dwelling
with intermittent water service, where the
latrine was located next to the bedroom
and less than one meter away from the kit-
chen, which had precarious hygienic con-
ditions. These factors favored his exposu-
re to the disease

TF, without timely treatment, can tri-
gger an exaggerated immune response
with the formation of immunocomplexes,

which are deposited in the glomeruli, cau-
sing glomerulonephritis, loss of protein in
the urine (nephritic or nephrotic syndro-
me), and eventually, renal failure. Systemic
inflammation can damage podocytes, favo-
ring the massive proteinuria characteristic
of nephrotic syndrome and contributing to
renal deterioration. In this case, the patient
developed renal failure secondary to TF; the
tests showed hypoalbuminemia, proteinu-
ria, creatinine elevations (Table 2), and lower
limb edema. A similar case occurred with a
ten-year-old boy who developed hypoalbu-
minemia and proteinuria and was diagno-
sed with typhoid encephalopathy with se-
condary nephrotic syndrome. TF with renal
involvement is rare but may present as acu-
te kidney injury, which may occur in 2-4 %
of patients with TFX!

This patient had had hematologic com-
plications with plateletopenia since her
initial presentation (Table 1), in addition to
confusion, cardiovascular symptoms and
hypotension. In a similar study, a patient
presented cerebellitis as a complication of
TF, in addition to plateletopenia of 133 000
and Hb of 5.6 g/d|1

With early diagnosis and appropriate
treatment, TF is mild without complications
with changes in coagulation tests, fibrino-
gen, including Dimero D (Table 2).

Cases have been described with com-
plications, such as the patient with dissemi-
nated vascular coagulation. In another case,
the patient presented from the beginning
alterations in fibrinogen and platelets ab-
normalities of less than 75000 10/mI*, and
died on the fourteenth day of hospital stay
due to disseminated intravascular coagula-
tion. In this disease, we must work with the
population and continue to strengthen pre-
vention and hygiene measures such as hand
washing to avoid this disease.*

TF, although predominant, affects the
gastrointestinal system and can cause neu-
rological complications such as encepha-
lopathy, confusion, and seizures. In this
case, the patient had an ischemic event in
the lenticular area with neurological invol-
vement, probably secondary to cerebral
ischemia or inflammation. In addition, the
inflammatory signs in paranasal sinuses and
mastoids reinforce the hypothesis of a mul-
tifocal inflammatory process linked to the
severity of the infection.

From the beginning, the patient under
study was drowsy, with neurological altera-
tions, neutrophilia, and plateletopenia (Ta-
ble 1). A similar case occurred in a 34-year-
old woman of low socioeconomic status
and rural area, who presented with transa-
minase elevations, somnolence, seizures,
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hypertensive lesion that did not enhance
on T2-weighted and T2-FLAIR imaging, with
substantial diffusion restriction on diffusion-
weighted imaging sequences, involving the
splenium of the corpus callosum

Another male patient with a positive
blood culture for Salmonella typhi experien-
ced seizures,somnolence and disorientation,
and no comorbidities. Brain MRI showed T2
and FlairY hypertensive areas. Salmonella
typhi-associated encephalopathy is not ca-
se-specificand may include cerebral edema,
ischemia, and demyelination

The neurological changes in the patient
under study were present from her pre-
sentation at emergency, whose brain MRI
showed an ischemic hypoxic event, as well
as T2 and Flair changes. Similar results were
found in the reported case of a 75-year-
old female patient, in whom brain MRI re-
vealed confluent areas of hyperintense T2
and FLAIR signal !

Early diagnosis of TF is crucial to prevent
serious complications, such as irreversible
brain damage or multi-organ failure. Rapid
identification of unusual neurological signs,
such as confusion, seizures, or focal deficits,
allows timely intervention, especially in set-
tings where systemic infections can have
rare but severe neurological effects.

Strategies for detecting encephalitis in-
clude intensive clinical surveillance for neu-
rological symptoms in patients with TF and
the use of imaging tools such as MRI and
CT scanning to determine brain ischemia
or inflammation in early stages. In addition,
monitoring of inflammatory markers and
evaluation of renal and liver function may
provide clues to systemic complications that
could involve the central nervous system.

Treatment requires the administration
of appropriate antibiotics to control the un-
derlying infection, in addition to aggressive
management of complications such as sep-
sis or encephalopathy. In cases of cerebral
ischemic or inflammatory events, specific
therapies such as anticoagulants are crucial
for limiting damage. Timely treatment is es-
sential for this infection; the patient arrived
at the hospital center after ten days, which
can significantly impact the efficacy of
treatment and increase the risk of death in
patients with this disease.
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