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DISPATCHES

A previously healthy 26-year-old man sought care 
in Paris, France, immediately after returning 

from Mecca, Saudi Arabia, in January 2025. He was 
experiencing fever, myalgia, headache, abdominal 
pain, and diarrhea that began 4 days earlier. He re-
ported no specific exposure during his trip, includ-
ing no contact with animals, contaminated food or 
water, or insect bites. He had no history of immuno-
suppression or repeated infection. No family mem-
bers traveling with him experienced similar symp-
toms. We report the patient’s clinical course and 
laboratory findings.

The Study
At admission to the intensive care unit in Saint-An-
toine hospital (Paris, France), the patient had fever 
(40°C), tachypnoea (45 breaths/min, SpO2 95% on 
room air), poor tissue perfusion, and oliguria. Re-
sults of cardiopulmonary, abdominal, and neuro-
logic examination were unremarkable. Conjunctival 
hemorrhage and hematuria were present at hospital  

admission. Despite early fluid resuscitation and em-
pirical antimicrobial treatment, his condition rapidly 
deteriorated. He experienced multiple organ dys-
function syndrome including hypotension, purpuric 
livedo, anuria, and acute kidney failure (creatinine 
600 μmol/L), elevated level of lactate (4.4 mmol/L), 
major hepatic dysfunction (alanine aminotransfer-
ase and aspartate aminotransferase levels were >100 
times the upper limit of normal and factor V was at 
51%), thrombocythemia (29 × 109/L), decreased he-
matocrit (39%), decreased prothrombin time (52%), 
and disseminated intravascular coagulation. Inflam-
matory markers were elevated (C-reactive protein 
320 mg/L; procalcitonine 136 µg/L). We could not 
perform bacterial analysis because the patient was 
isolated for initial suspicion of highly infectious 
pathogens. Body computed tomography results were 
unremarkable. We applied resuscitation measures 
and escalated antimicrobial therapy.

Etiologic assessment included PCR testing for 
malaria, SARS-CoV-2, influenza, cytomegalovirus, 
Ebola virus, Zika virus, chikungunya virus, and serol-
ogy for HIV and for hepatitis A, B, C, and E; all results 
were negative. At that time, the patient’s blood tested 
negative by PCR and IgM and IgG serology for den-
gue virus (DENV). The patient’s condition continued 
to deteriorate; he experienced refractory shock, fulmi-
nant hepatitis, and disseminated intravascular coagu-
lation. He died 36 hours after hospital admission.
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A previously healthy 26-year-old man died of hemorrhag-
ic fever with fulminant hepatitis and shock 36 hours after 
returning to France from Mecca, Saudi Arabia. Postmor-
tem analyses detected low-level dengue virus RNA and 
positive NS1 antigen along with unexpected extremely 
high-titer disseminated velogenic avian orthoavulavirus 1 
infection with elevated systemic cytokine responses.
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Postmortem laboratory results revealed a low 
dengue viral load in urine with quantitative reverse 
transcription PCR results at a cycle threshold (Ct) of 
39 from a pan-dengue duo test and Ct of 40 from a 
dengue-1–specific test; both had a robust fluores-
cence curve. Serum was positive for nonstructural 1 
glycoprotein antigen (positivity ratio 2.5) by VIDAS 
Dengue NS1 (bioMérieux, https://www.biomerieux.
com). Postmortem liver biopsy demonstrated nor-
mal architecture and extensive parenchymal necrosis 
without any viral inclusions (Figure 1). 

We further analyzed plasma and liver biopsy 
samples using metagenomic shotgun next-generation 
sequencing (mNGS). mNGS detected avian ortho-
avulavirus 1 (AOAV-1), the virus historically associ-
ated with Newcastle disease, at extremely high levels; 
191,718 reads per million in liver tissue, and 244,781 
reads per million in plasma. We obtained complete 
coverage of all AOAV-1 coding sequences (GenBank 
accession no. PX575854). Phylogenetic analysis classi-
fied the strain as AOAV-1 clade II, genotype VI, sub-
genotype VI.2.1.2 (Figure 2), a pigeon-adapted lin-
eage historically termed pigeon paramyxovirus type 
1, with a velogenic fusion protein cleavage site motif 
(RRRKRF) (1). Velogenic strains are highly virulent 
AOAV-1 variants defined by a polybasic fusion-pro-
tein cleavage site, which enables ubiquitous protease 

activation and systemic multiorgan tissue tropism, 
in contrast to low-virulence strains, which carry a 
monobasic cleavage site and remain confined to the 
respiratory and enteric tract (1).

We confirmed AOAV-1 infection by specific real-
time PCR detection on postmortem liver biopsy (Ct 
17.23) and plasma (Ct 15.74) samples, as well as on 
premortem urine (Ct 18.23), cerebrospinal fluid (Ct 
35.9), and sputum (Ct 18.5) specimens, confirming a 
disseminated infection. In addition, analysis of the 
plasma type I interferon (IFN) response by single 
molecule array digital-ELISA using an in-house Si-
moa bead-based assay on the HD-X platform (Quan-
terix, https://www.quanterix.com) showed extreme-
ly high levels of IFN-α (>104 pg/mL) (Figure 3, panel 
A) and IFN-β (>104 pg/mL, data not shown), as well 
as extremely high levels of IFN-γ, C-X-C motif che-
mokine ligand 10 and 11, interleukin 6, and tumor 
necrosis factor-α measured by Luminex (R&D Sys-
tems, Inc., https://www.rndsystems.com) (Figure 3, 
panels B–F).

Conclusions
We describe a fulminant febrile illness associated with 
2 unusual virologic findings: low-level evidence of 
DENV infection and high-titer disseminated AOAV-
1. We could not establish the relative contribution of 

Figure 1. Liver biopsy images 
from study of a fatal infection 
with dengue virus and avian 
orthoavulavirus 1 in traveler 
from Saudi Arabia, 2025. 
A) Sirius red stain showing 
normal architecture without any 
fibrosis. Solid arrow indicates 
centrilobular vein; dashed 
arrow indicates portal tract. 
Original magnification ×100. B) 
Hematoxylin and eosin stain 
showing extensive parenchymal 
necrosis; all hepatocytes of the 
lobule are necrotic. Lobules 
contain few inflammatory 
cells. Solid arrow indicates 
centrilobular vein. Original 
magnification ×200.
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each virus to the fatal syndrome with certainty. How-
ever, the high AOAV-1 loads detected in plasma and 
multiple tissues and body fluids provide strong evi-
dence of disseminated infection and a major role for 
AOAV-1 in the clinical manifestation of the infection.

Severe forms of dengue occur in ≈5% of cases (2). 
Because this patient had no history of dengue infec-
tion and no detected DENV IgG, his illness was con-
sistent with primary dengue fever, which although 
typically milder than subsequent infections, can also 
lead to severe disease (2). Initial blood PCR and serol-
ogy were negative for DENV, as was the mNGS per-
formed in the liver biopsy. We diagnosed dengue on 
the basis of DENV-1–specific and pan-dengue PCR 
assay on urine and the detection of NS1 antigen in 
blood. 

AOAV-1 infection was detected after patient’s 
death and was completely unexpected. The AOAV-
1 strain genotype VI.2 is a lineage maintained pri-
marily in a pigeon/columbiform reservoir (3–5). 
Genotype VI.2.1 has been reported circulating in 
backyard pigeons in eastern Saudi Arabia (6); pi-
geons are numerous around the Grand Mosque in 
Mecca, where the patient stayed for 2 weeks. In im-
munocompetent hosts, human AOAV-1 infection is 
typically an uncomplicated, self-limited, localized 
illness, most often manifesting as conjunctivitis with 
or without mild systemic symptoms; it occurs pre-
dominantly in poultry workers exposed to infected 
flocks (7). Infection is more severe in immunosup-
pressed patients, in whom it causes pulmonary  

disease with symptoms ranging from upper respira-
tory tract disorder to fatal respiratory failure with 
large infiltrative lesion of the lung, and neurologic 
disorders such as seizure and encephalitis (8–10). 
No cases of hepatitis have been reported in humans, 
although AOAV-1 has been detected in liver biopsy 
samples (10). However, hepatitis caused by AOAV-
1 remains plausible; velogenic strains have a broad 
tropism in birds (11). 

Since the advent of mNGS, the number of severe 
human cases reported in the literature has increased, 
suggesting that human AOAV-1 infections have pre-
viously been underestimated. As of March 2026, a 
total of 7 severe human AOAV-1 cases had been re-
ported globally: 4 pneumonia and 3 encephalitis cases 
(8–10,12–15). Four patients were immunosuppressed 
(8–10,13). Disseminated infection was confirmed in 
3 cases. Proximity to pigeons was documented in 2 
cases (12,14). Six cases resulted in death. Our case-
patient, like 3 others (12,14,15), showed no evidence 
of immunosuppression related to a known disease 
or treatment. However, we cannot exclude potential 
inborn genetic errors affecting immune response. 
Indeed, we observed a cytokine storm suggestive of 
an inadequate immune response, which raised ques-
tions about possible genetic immune deficiencies. As 
in our case, all patients experiencing severe infection 
harbored a velogenic AOAV-1 strain, which is char-
acterized by a multibasic cleavage site in the fusion 
protein enabling extensive tissue tropism and wide-
spread dissemination.

Figure 2. Maximum-likelihood 
phylogenetic tree of APMV-1 
from study of a fatal infection 
with dengue virus and avian 
orthoavulavirus 1 in traveler 
from Saudi Arabia, 2025. 
The tree was inferred from 
120 complete APMV-1 clade 
II genomes retrieved from 
GenBank. Black stars indicate 
sequences obtained from the 
patient’s liver biopsy and plasma 
samples, which cluster within 
subgenotype VI.2.1.2 (inset). 
Scale bar indicates nucleotide 
substitutions per site. APMV-1, 
avian paramyxovirus type-1.
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In summary, the fatal combination of DENV 
and AOAV-1 infections most likely reflected a mul-
tifactorial process. The extremely high, disseminated 
AOAV-1 loads and the associated extreme type I/III 
interferon and pro-inflammatory cytokine response 
are the best-documented and most plausible con-
tributors to the fulminant clinical course. A causal 

contribution from DENV, despite its low viral load, 
cannot be excluded. However, our case, together with 
previous reports, highlights the potential for severe 
disseminated disease after infection with velogenic 
AOAV-1 strains. Our findings underscore the value of 
considering AOAV-1 infection and of applying mNGS 
in unexplained severe febrile illness after travel.
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EID Podcast A Worm’s Eye View
Seeing a several-centimeters-long worm traversing the conjunc-
tiva of an eye is often the moment when many people realize they 
are infected with Loa loa, commonly called the African eyeworm, 
a parasitic nematode that migrates throughout the subcutane-
ous and connective tissues of infected persons. Infection with 
this worm is called loiasis and is typically diagnosed either by the 
worm’s appearance in the eye or by a history of localized Calabar 
swellings, named for the coastal Nigerian town where that symp-
tom was initially observed among infected persons. Endemic to 
a large region of the western and central African rainforests, the 
Loa loa microfilariae are passed to humans primarily from bites 
by flies from two species of the genus Chrysops, C. silacea and  
C. dimidiate. The more than 29 million people who live in affected 
areas of Central and West Africa are potentially at risk of loiasis. 

Ben Taylor, cover artist for the August 2018 issue of EID, discusses 
how his personal experience with the Loa loa parasite influenced 
this painting.


