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CLINICAL CARE CONUNDRUM
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A 19-year-old woman presented to the emergency de-

partment (ED) with a 14-day history of progressive fe-
vers, night sweats, abdominal pain, nonbloody and nonbil-
ious vomiting, diarrhea, cough, and myalgia. The fever 
occurred daily with no noted temporal pattern, and she had 
no significant weight loss. The abdominal pain was diffuse 
and exacerbated by eating. She experienced multiple spo-
radic episodes of vomiting and diarrhea daily. She denied any 
rash or arthralgia. 

She had no known medical history and took no medications. 
Family history was negative for autoinflammatory and autoim-
mune conditions. She had emigrated from Kenya to the United 
States 28 days ago. Her immunization status was unknown.

This patient has prolonged fevers and evidence of multisystem 
involvement. The most likely etiologic categories are infectious, 
inflammatory, rheumatologic, and neoplastic. For febrile pati-
ents who have recently emigrated to or travelled outside of the 
United States, it is important to consider common infections, 
as well as those endemic to the nation of exposure, which in 
this case includes malaria, typhoid fever, tuberculosis, cholera, 
acute viral hepatitis, chikungunya fever, dengue fever, yellow fe-
ver, and rickettsial disease. All of these, other than tuberculosis, 
commonly present with fever, vomiting, diarrhea, and myalgia. 
She may also have bacterial pneumonia or influenza given her 
fever and cough, although the chronicity and persistence of 
symptoms would be atypical. Acute infectious gastroenteritis is 
a common cause of fever, vomiting, and diarrhea. Most cases 
resolve in 7 to 10 days, so the duration raises suspicion for a 
nonviral etiology or an immunocompromised state.

Inflammatory causes could include the first presentation of 
inflammatory bowel disease (IBD), particularly if the patient 

develops weight loss or eye, skin, or joint manifestations. The 
lack of rash or arthralgia makes rheumatologic conditions less 
likely. Prolonged fevers and night sweats could indicate malig-
nancy such as intra-abdominal lymphoma, although infectious 
etiologies should be ruled out first.

 
Previously, on day 9 of symptoms, the patient presented 
to an ED at another institution. Laboratory evaluation at 

that time demonstrated an elevated aspartate aminotrans-
ferase (AST) level of 229 IU/L (reference, 0-40 IU/L) and ala-
nine aminotransferase (ALT) level of 60 IU/L (reference, 0-32 
IU/L) with normal alkaline phosphatase and bilirubin levels, 
proteinuria to 3+ (normal, negative/trace), ketonuria to 2+ 
(normal, negative), and hematuria to 2+ (normal, negative). 
Complete blood count and electrolytes were normal. Com-
puted tomography (CT) scans of the chest, abdomen, and 
pelvis with intravenous contrast were normal and without ev-
idence of organomegaly.

AST and ALT elevations often indicate hepatocellular damage, 
although the normal bilirubin levels suggest normal hepatic 
function. Because CT may miss extrahepatic biliary pathology, 
a right upper quadrant ultrasound should be obtained to bet-
ter evaluate patency of the biliary system and hepatic echotex-
ture. Coagulation studies and viral hepatitis serology should 
be obtained. The disproportionate elevation of AST versus 
ALT can suggest alcohol use or nonhepatic etiologies such as 
myositis. Acute viral hepatitis is less likely given there is only 
mild to moderate elevation in aminotransferase levels. How-
ever, the remaining infectious etiologies can have this level of 
elevation and should still be considered. 

Enteritis and IBD are still considerations despite the normal 
CT results. Transient asymptomatic hematuria or proteinuria 
can be seen in multiple conditions, particularly proteinuria with 
febrile illnesses. Urine microscopy to evaluate for casts could 
indicate a glomerular origin of the hematuria. First morning 
urine protein-to-creatinine ratio would help quantify the de-
gree of proteinuria. Serum creatinine level should be mea-
sured to determine whether there is any renal dysfunction. 
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While early imaging can be falsely negative, the unremark-
able chest CT makes pneumonia and active pulmonary tuber-
culosis less likely. 

 
Vital signs during this presentation were: temperature, 

39.7 °C; heart rate, 126 beats per minute; blood pres-
sure, 109/64 mm Hg; respiratory rate, 20 breaths per minute; 
and oxygen saturation, 98% on room air. She was ill-appear-
ing, with diffuse abdominal tenderness without peritoneal 
signs. Other than her tachycardia, findings from her cardio-
pulmonary, neurologic, and skin exams were normal.

Laboratory testing revealed a white blood cell count of 
4,300/µL (reference range, 4,500-13,000/µL), a hemoglobin 
level of 10.9 g/dL (reference range, 11.7-15.7 g/dL) with a 
mean corpuscular volume of 77 fL (reference range, 80-96 fL) 
and reticulocyte percentage of 0.5% (reference range, 0.5%-
1.5%), and a platelet count of 59,000/µL (reference range, 
135,000-466,000/µL). Her prothrombin time was 13.5 sec-
onds (reference range, 9.6-11.6 seconds) with an international 
normalized ratio of 1.3 (reference range, 0.8-1.1), erythrocyte 
sedimentation rate of 46 mm/h (reference range, 0-20 mm/h), 
C-reactive protein level of 7.49 mg/dL (reference range, <0.3 
mg/dL), and AST level of 194 units/L (reference range, 9-35 
units/L). ALT, total and direct bilirubin, lipase, electrolytes, and 
creatinine levels were normal. An abdominal x-ray showed 
scattered air-fluid levels in a nonobstructed pattern. 

Her mildly elevated prothrombin time and international nor-
malized ratio suggest a coagulopathy involving either her 
extrinsic or common coagulation pathway, with disseminated 
intravascular coagulation (DIC) being most likely given her new 
thrombocytopenia and anemia. Hemolytic uremic syndrome 
and thrombotic thrombocytopenic purpura should be consid-
ered but would not cause coagulopathy. A peripheral smear 
to evaluate for schistocytes associated with microangiopathic 
hemolysis and serum fibrinogen to distinguish between DIC 
(low) and thrombocytopenic purpura or hemolytic uremic syn-
drome (normal or elevated) should be obtained. A thick and 
thin smear for malaria should also be performed.

Her new pancytopenia suggests bone marrow suppression 
or infiltration with or without a concomitant consumptive pro-
cess such as sepsis with resulting DIC. Given her clinical pic-
ture, marrow infiltrative processes might include tuberculosis 
or malignancy, and marrow suppression may be caused by HIV 
or other viral infection. If she is found to have HIV, disseminated 
fungal or mycobacterial infections would become more likely. 
She now has an isolated elevated AST level, which could be 
secondary to hemolysis rather than hepatocyte damage. Find-
ings from her abdominal exam are nonfocal; this is consistent 
with her x-ray findings, which reflect possible enteritis or colitis. 

The most likely diagnosis currently is an infectious enteritis 
with resulting hematologic and hepatic abnormalities. Given 
her recent emigration from Kenya, typhoid fever and cholera 
are both possible, although cholera typically does not present 
with prolonged fever or severe abdominal pain. The severity 
and duration of her illness, and the abnormalities of her labora-

tory findings, warrant empiric therapy with ceftriaxone to treat 
possible severe Salmonella enterica infection while awaiting 
blood and stool cultures. 

 
The patient was admitted to the hospital and her symp-

toms continued. Results of serum HIV 1 and 2 polymerase 
chain reactions, herpes simplex virus 1 and 2 polymerase chain 
reactions, three malaria smears, human T-lymphotropic virus 
serologies, Toxoplasma serology, Bartonella serology, a stool 
culture, and multiple large volume blood cultures were nega-
tive. Serologic testing for hepatitis A, B, and C, Epstein-Barr 
virus, cytomegalovirus, and dengue virus were negative for 
acute infection. Results of an interferon-gamma release assay 
were indeterminate; results of purified protein derivative (PPD) 
and Candida antigen control testing were both negative. Ce-
ruloplasmin and α1-antitrypsin levels were normal. An abdom-
inal ultrasound showed central intrahepatic biliary duct dilata-
tion, splenomegaly, and sluggish portal venous flow.

While central intrahepatic biliary ductal dilation could be 
caused by an obstructive lesion, none were seen on CT or 
ultrasound. Her normal alkaline phosphatase and bilirbuin le-
vels also suggest functional patency of the biliary system. The 
thrombocytopenia, splenomegaly, and sluggish portal venous 
flow suggest possible portal hypertension, though no cirrhotic 
changes were noted on the ultrasound or abdominal CT. Her 
negative PPD and Candida antigen control results may sug-
gest underlying immune dysregulation or suppression, though 
anergy could be secondary to sepsis. 

Given her negative initial infectious evaluation, other etiolo-
gies such as atypical infections, rheumatologic disorders, and 
malignancies warrant consideration. She has no murmur; how-
ever, subacute bacterial endocarditis with a fastidious organism 
is possible, which could be investigated with a transthoracic 
echocardiogram. Other tests to consider include blood cultures 
for fungi and atypical mycobacterial species, and serology for 
Coxiella burnetii, chikungunya virus, and yellow fever. Rheuma-
tologic conditions such as systemic lupus erythematosus, he-
mophagocytic lymphohistiocytosis (HLH), or adult Still’s disease 
should be considered. Complement levels and an antinuclear 
antibody panel, including those for dsDNA and Smith antigen, 
should be performed to evaluate for systemic lupus erythema-
tosus. Serum ferritin, fibrinogen, and triglyceride levels should 
be measured to evaluate for HLH. Hematologic malignancy is 
also a consideration, particularly given her pancytopenia. Mul-
ticentric Castleman disease can cause prolonged fevers, pan-
cytopenia, and elevated inflammatory markers, but is less likely 
without lymphadenopathy. A peripheral blood smear should be 
sent, and a bone marrow biopsy may be needed. 

 
Empiric ciprofloxacin was initiated; however, the patient 
continued to have fevers up to 39.9 °C, abdominal pain, 

and myalgia. Ferritin level was over 3,000 ng/mL (reference 
range, 8-255 ng/mL), and a soluble interleukin-2 (IL-2) recep-
tor level was 1,188 units/mL (reference range, 45-1,105 units/
mL). Triglycerides were normal. 
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The elevated ferritin and soluble IL-2 levels raise concern for 
HLH. Hyperferritinemia is relatively nonspecific because ex-
tremely elevated ferritin can be seen with other conditions, such 
as renal failure, hepatocellular injury, infection, rheumatologic 
conditions, and hematologic malignancy. Soluble IL-2 receptor 
elevation is more specific for HLH than ferritin or triglycerides, 
but alone does not make the diagnosis because it can be el-
evated in other rheumatologic disorders and malignancy. The 
HLH-2004 criteria are commonly used and require either mo-
lecular diagnostic testing or meeting at least five out of eight 
clinical and lab criteria to make the diagnosis. Our patient cur-
rently meets three criteria (fever, splenomegaly, and elevated 
ferritin). Elevated soluble IL-2 is part of the HLH-2004 criteria, 
but her level of elevation does not meet the required thresh-
old (≥2,400 units/mL). Her cytopenias have also not quite met 
the HLH-2004 thresholds (two of the following three: hemoglo-
bin <9 g/dL, platelets <100,000/µL, and/or absolute neutrophil 
count <1,000/µL). Elevated aminotransferase levels and DIC are 
not part of the HLH-2004 criteria but are often seen with HLH. 

Evaluation for an underlying infectious, rheumatologic, or 
malignant trigger should continue as previously discussed. If 
this patient does have HLH, it is most likely secondary to an 
infection, autoimmune disease, or malignancy rather than ge-
netic HLH. HLH has a high mortality rate, but before beginning 
treatment with immunosuppressive agents, a peripheral smear 
and a bone marrow biopsy should be performed to evaluate 
for hematologic malignancy or signs of hemophagocytosis. 

Empiric ciprofloxacin covers most bacterial etiologies of di-
arrhea, including those previously mentioned such as cholera 
and most strains of S enterica. Her symptoms and laboratory 
findings (including cytopenias, elevated aminotransferases, 
and coagulopathy) could suggest enteric fever due to S ente-
rica serovar Typhi, which is endemic in Kenya. Results of blood 
and stool cultures, though negative, are relatively insensitive 
for this organism, particularly this far into the illness course. A 
bone marrow biopsy may also help with diagnosis of occult 
typhoid fever because marrow culture can be more sensitive 
than blood or stool culture. 

 
A bone marrow aspiration revealed hemophagocytic 

histiocytes, no malignant cells, and negative bacterial 
(including anaerobic), fungal, and acid-fast bacilli cultures. 
Considering the high mortality rate of untreated HLH/macro-
phage activation syndrome (MAS), empiric glucocorticoid ad-
ministration was considered. However, this was withheld due 
to concern for ongoing undetected infection given her per-
sistent fever and systemic symptoms. 

There should still be high suspicion for HLH. Further evaluation 
for other laboratory manifestations of HLH such as fibrinogen 
and natural killer cell activity should be considered, as well as 
repeating her complete blood count to see if her cytopenias 
have progressed. Her marrow shows no evidence of hemato-
logic malignancy, so other triggers of possible HLH should be 
sought out by continuing the workup. Consulting specialists 
from rheumatology and infectious disease may help clari-

fy possible underlying diagnoses and the best management 
plan. If she continues to have organ damage or clinically wors-
ens, it may be prudent to empirically broaden her antibiotic 
coverage and begin antifungal agents while starting glucocor-
ticoid therapy for suspected HLH. 

 
A stool molecular screen from admission was returned 

positive for S enterica serovar Typhi. Ciprofloxacin was 
discontinued and ceftriaxone was started out of concern for 
antibiotic resistance. On hospital day 14, the patient’s broth-
er presented to the ED with fever. His blood and stool cul-
tures were positive for S enterica serovar Typhi with interme-
diate sensitivity to ciprofloxacin and sensitivity to ceftriaxone. 
With continued treatment with ceftriaxone, the patient im-
proved significantly. Following discharge, she remained afe-
brile and asymptomatic. During outpatient follow up, a re-
peat PPD was positive and she was diagnosed with and 
treated for latent tuberculosis. 

COMMENTARY
The evaluation of a patient who has recently emigrated from 
a foreign nation requires a broad differential diagnosis and a 
keen awareness of the clinical conditions present in the pa-
tient’s country of origin. This often involves knowledge of dis-
eases infrequently encountered in daily practice, as well as 
awareness of the nuances of rare presentations and possible 
complications. When the presentation is not classic for a rele-
vant infectious disease and clinical conditions from other diag-
nostic classes are considered, the evaluation and management 
of the patient is particularly challenging. 

Typhoid fever is a severe systemic illness caused by the or-
ganism S enterica serovar Typhi. The organism is ingested, 
penetrates the small intestinal epithelium, enters the lymphoid 
tissue, and disseminates via the lymphatic and hematogenous 
routes. Onset of symptoms typically occurs 5 to 21 days after in-
gestion of contaminated food or water. Clinical features include 
fever, chills, relative bradycardia (pulse-temperature dissocia-
tion), abdominal pain, rose spots (salmon-colored macules) on 
the trunk and abdomen, and hepatosplenomegaly. Diarrhea is 
not a typical symptom of patients with typhoid fever, which can 
lead to a delayed or missed diagnosis. Life-threatening com-
plications can be seen, including gastrointestinal bleeding, 
intestinal perforation, and meningitis.1 Typhoid fever is most 
prevalent in impoverished areas with poor access to sanitation. 
Regions with the highest incidence include south-central Asia, 
southeast Asia, and southern Africa.2-4 Approximately 200 to 
300 cases are reported in the United States each year.5 

Classically, the diagnosis is made by means of clinical symp-
toms and a positive culture from a sterile site. A recent study 
of 529 patients found that 61% had positive blood cultures and 
96% had positive bone marrow cultures.6 Our patient’s diagno-
sis was significantly delayed by multiple negative cultures and 
failure to improve on first-line antibiotics, which initially sug-
gested that the S enterica serovar Typhi stool molecular screen 
likely represented carriage caused by colonization. Chronic S 
enterica serovar Typhi carriage is defined as excretion of the 
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organism in stool or urine 1 year or longer after acute infection. 
Rates of carriage range from 1% to 6%, and up to 25% of carri-
ers have no history of typhoid fever.1,7,8 Carriage is more com-
mon in females and in those with biliary tract abnormalities.9,10

Once a presumptive diagnosis is made, antibiotic choice 
remains a challenge. Resistance to fluoroquinolones, the pre-
ferred drug for multidrug-resistant typhoid fever, is growing 
but remains rare, at approximately 5%.11,12 Ceftriaxone and 
azithromycin have been used successfully in areas with high 
resistance.13 Given the patient’s slow response to therapy even 
after transitioning from ciprofloxacin to ceftriaxone, her broth-
er’s presentation and obtaining the antibiotic sensitivities for 
his organism were critical to confirming that our diagnosis and 
management decisions were correct.

One strongly considered diagnosis was HLH/MAS. MAS is 
an aggressive syndrome of excessive inflammation and tissue 
destruction caused by inappropriate immune system activa-
tion. It belongs to a group of histiocytic disorders collectively 
known as HLH. Aside from primary (genetic) forms, secondary 
forms exist that can be triggered by malignancy, infection, or 
rheumatologic disorders. In infection-associated HLH/MAS, 
viral infections are a common trigger, with Epstein-Barr virus 
being the most common. Association with bacterial infections, 
including tuberculosis and typhoid fever, has also been report-
ed.14 Prompt therapy, often with immunosuppressive agents 
such as glucocorticoids, is essential for survival because there 
is a reported mortality rate of up to 50% when untreated.15 
When infection-induced HLH/MAS occurs, treatment of the 
underlying infection is critical.14,15 The greatest barrier to a fa-
vorable outcome from HLH/MAS is often a delay in diagnosis 
because the rarity of this disease, the variable clinical presen-
tation, and the lack of specificity of the clinical and laboratory 
findings make a conclusive diagnosis challenging.

In the presented case, diagnostic uncertainty challenged 
the decision to administer systemic glucocorticoids. Gluco-
corticoids conferred a risk of harm for multiple diagnoses that 
remained on the differential, including malignancy and infec-
tion. Her diagnostic evaluation made malignancy less likely, 
but because testing was unable to rule out tuberculosis as ei-
ther the underlying cause or coinfection, the team opted to 
defer initiating glucocorticoids and instead closely monitor for 
a worsening inflammatory response. Following appropriate 
treatment of her systemic infection, her PPD was repeated and 
became positive. The negative PPD and Candida control ob-
tained during her hospitalization were, therefore, likely caused 
by anergy in the setting of overwhelming systemic illness. Ini-
tiation of glucocorticoids prematurely in this case could have 
led to further harm because immunosuppression may have led 
to reactivation of latent tuberculosis or exacerbation of illness 
from an alternative but then undiagnosed infection. 

The patient’s ultimate unifying diagnosis was typhoid fever; 
however, there are mixed expert opinions as to whether the 
systemic immune activation was significant enough to merit 
the diagnosis of infection-induced secondary HLH/MAS. De-
spite the high morbidity and mortality that can accompany 
HLH/MAS, it has been reported that a significant proportion of 

cases of secondary HLH/MAS can be managed effectively with 
treatment of the underlying etiology; this may have been the 
case for our patient.14,15 The clinicians in this case were caught 
between diagnoses, unable to safely reach either one—much 
like a baseball player stranded between bases. Fortunately for 
this patient, the diagnosis ultimately emerged after a careful 
and thorough workup, assisted by the more straightforward 
diagnosis of her brother with the same disease.

KEY TEACHING POINTS
• Salmonella enterica serovar Typhi has a high false-negative 

rate in blood and stool cultures; therefore, clinical suspicion 
should remain high in the setting of a high pre-test probability.

• Fluoroquinolones are traditionally first-line therapy for ty-
phoid fever, but the use of ceftriaxone and azithromycin is 
increasing because of rising fluoroquinolone resistance. 

• Hemophagocytic lymphohistiocytosis/macrophage activa-
tion syndrome is characterized by excessive inflammation 
and tissue destruction caused by inappropriate immune sys-
tem activation. This syndrome can be fatal without appro-
priate immunosuppressive therapy; however, glucocorticoid 
administration must be pursued with caution when infection 
and malignancy are on the differential diagnosis. 
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