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ABSTRACT

We present the case of a young female health worker, resident in a high Andean region of Peru, with recent 
exposure to farm animals and arthropods, who developed acute febrile undifferentiated syndrome, severe 
thrombocytopenia and pulmonary and abdominal extravasation. Subsequently, the patient developed me-
ningitis and early onset bilateral neurosensorial hypoacusis and showed reactive serology to acute infection 
by Rickettsia sp. Epidemiological and clinical considerations in the differential diagnosis for early manage-
ment are discussed.
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INTRODUCTION

Rickettsioses are a group of zoonoses caused by obligate intracellular bacteria of the family Ric-
kettsiae sp. They are distributed worldwide and are transmitted by arthropods such as ticks, 
lice, mites and fleas. The classic manifestation is an acute febrile syndrome, predominantly with 
thrombocytopenia (1,2), with or without necrotic eschar at the inoculum site, with or without rash 
and exceptionally with severe manifestations of the nervous system.

A seroprevalence study in the Peruvian Amazon found IgG antibodies in 43.6% in its popu-
lation for spotted fever and 10.3% for typhus (3,4). In high Andean areas, the prevalence of anti-
bodies for rickettsiosis is up to 47.6% (5). Since 2018, cases of Rickettsia asembonensis infection 
have been reported in fleas of domestic animals and in people with nonspecific febrile syndrome 
in tropical and high Andean areas of Peru (6,7).

We present the case of a woman from the high Andean region of Peru with fever, lumbago, 
thrombocytopenia, intense headache and hypoacusis associated with infection by Rickettsia sp.

CASE REPORT

A 29-year-old female patient, laboratory technician, with no pathologic medical history, but 
with epidemiologic history of frequent trips to the high Andean region of Huamanga in Ayacu-
cho and exposure to stray dogs. The patient went to a health facility in Huamanga with low back 
pain and headache, which started the day before. She was prescribed symptomatic treatment 
and returned the following day with persistent symptoms and a sensation of high temperature. 
Blood tests at that time (day 3 of illness) are described in table 1. She was instructed to conti-
nue with symptomatic treatment, but two days later she returned with more intense symptoms 
and was hospitalized. The symptoms were holocranial headache of moderate to severe intensity, 
photophobia and decreased hearing, besides myalgia in the lumbosacral region and lower limbs, 
vomiting and oral intolerance.
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A CT scan of the brain showed diffuse cortical atrophy with 
absence of hemorrhagic, ischemic or expansive lesions. Chest 
tomography showed no pathological findings. Blood tests at 
hospital admission on day 7 of illness showed leukocytosis, 
increased CRP, and thrombocytopenia (Table 1). Bacterial me-
ningitis, leptospirosis and dengue were considered as differen-
tial diagnosis, then treatment with ceftriaxone, amikacin and 
dexamethasone started. However, on day 8 of illness, due to 
persistent thermal elevation (>38 °C) and decrease in platelet 
count (down to 27 000/uL), she was transferred to a referral 
hospital in Lima for further diagnostic studies.

Clinical findings
On admission to our hospital, physical examination revealed 
a patient in fair general condition, with mild generalized pa-
llor, bilateral eyelid edema and a very mild maculo-erythe-
matous rash on the neck and thorax.

During neurological evaluation the patient was awake, 
alert, oriented in person, space and time, muscle strength 
and sensitivity were preserved, Kernig and Brudzinki sign 
was negative, nuchal rigidity (+), bilateral Lasegue (+) and 
bilateral hypoacusis. In addition, the patient presented mild 
abdominal pain on deep palpation, decreased vesicular mur-
mur at the base of the right hemithorax, oxygen saturation 
of 97% with room oxygen. A new chest CT scan was reques-
ted, which showed a predominantly right pleural effusion of 
small volume, with no alterations in the lung parenchyma or 
mediastinum (Figure 1). A brain MRI was also performed, 
which showed no alterations (Figure 2).

Diagnostic evaluation
A lumbar puncture was performed and cerebrospinal fluid 
(CSF) was obtained with clear appearance, opening pressure 
of 22 cm H20, with a cell count of 6 cells/uL, predominance 
of lymphocytes, hypoglycorrhachia (10 mg/dL for a glyce-
mia by hemoglucotest of 81 mg/dL), hyperproteinorrachia 
(211 mg/dL), adenosine deaminase at 3UI, with negative 
culture for common germs and fungi.

GenXpert for tuberculous mycobacteria in CSF was not 
performed. Serological studies for dengue (Elisa NS1), lep-
tospirosis (Elisa IgM), brucellosis (tube agglutination and 
2-mercaptoethanol) were performed with non-reactive re-
sults. Indirect immunofluorescence for IgM and IgG antibo-
dies against Rickettsia sp. performed at the National Institute 
of Health was positive (titer of 1:256 for IgM). The medical 
team decided to continue with empirical antibiotic coverage 
for bacterial meningitis for five days, with the expectation 
of empirical initiation of antituberculosis treatment and/or 
a new CSF study depending on the clinical evolution. The 
positive serology for rickettsiae, the discrete improvement of 
the clinical picture after starting doxycycline, and the absen-
ce of other risk factors for tuberculous disease allowed us to 
conservatively evaluate the patient.

Therapeutic intervention
Treatment with doxycycline 100 mg orally, every 12 hours, 
continued for nine days and a marked improvement of the 
headache was evidenced. After 15 days of hospitalization, 
laboratory parameters normalized (Table 1). The headache 

Day 2 a Day 3 a Day 7 a 
(hospital)

Day 8 a

(hospital)
Day 9 a

(hospital) 
Day 10

(hospital)

Day 1 with 
doxycycline
(hospital)

Day 6 with 
doxycycline 
(hospital)

Day 10 with 
doxycycline
(discharge)

Leucocytes 10,790 12,600 17,000 15,400 13,400 10,480 8570 8420 7750

Neutrophiles 
(total) 8200 - - - - 8370 5990 - 5600

Platelets (cel/uL) 171,000 159,000 92,000 27,000 40,000 165,000 95,000 334,000 443,000

PT/APTT - 52 / 102 - 9 / 24 14 / 39 11 / 34 13 / 35 13 / 31 -

CRP - - 25 76 17 6.8 6.9

TGO / TGP - - - - - 13 / 25 13 / 18 21 / 32 -

Creatinine / urea - - 1.3 / 51 - 0.92 / 47 0.52 / 41 0.38 / 23 - 0.41 / 35

BT / BI - - - 2.7 / 2 - - 1.5 / 1,05 1.05 / 0.5 -

Table 1. Laboratory results.

a Days since onset of illness.

PT/APTT: prothrombin time/activated partial thromboplastin time, CRP: C-reactive protein, LDH: lactate dehydrogenase, TGO/TGP glutamic oxaloacetic transaminase/
glutamic pyruvic transaminase, BT/BI: total bilirubin/indirect bilirubin.
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Figure 1. Chest CT scan without contrast with bilateral pleural effusion that resolved in the convalescent phase, no lesions in lung parenchyma.

Figure 2. Brain tomography, without acute alterations.

and other symptoms subsided, with the exception of bilate-
ral hypoacusis. The patient was discharged from the hospital.

Two weeks after discharge, an otorhinolaryngological 
evaluation with audiometry was performed and concluded 
with the diagnosis of right profound sensorineural hearing 
loss and left moderate-severe sensorineural hearing loss.

DISCUSSION

Rickettsial diseases are characterized by an acute febrile 
syndrome and headache, arthralgias, myalgias and other 

nonspecific symptoms, accompanied or not by a rash usua-
lly maculopapular, although sometimes mild papulovesicu-
lar or intense petechial rash. There may also be an eschar 
at the inoculation site (8,9) and involvement of other organs 
and systems. Our patient presented rash and an acute febri-
le syndrome; a picture that has also been described in cases 
with Rickettsia sp. in Peru (8,9). The usually maculopapular 
rash has been described in up to 42% of febrile patients with 
positive serology for rickettsiae of the Spotted Fever Group 
(SFG) in Peru, while it has been less frequent in some out-
breaks caused by rickettsiae of the Typhus Group (TG) (10). 
Other reported manifestations include thrombocytopenia 
and pleural effusion (11,12), which were present in our patient 
and resolved during convalescence.

This initial febrile presentation in our patient was indis-
tinguishable from other vector-borne febrile syndromes, 
however, her epidemiological history (high Andean region 
and contact with animals) added to the presence of throm-
bocytopenia placed rickettsiosis as a differential diagnosis (1). 
Another option was leptospirosis, however, in Peru, it is more 
frequently reported in regions with tropical climates such as 
Loreto or Madre de Dios (13) and, in addition, serology tests 
performed after five days ruled out this infection.

Involvement of the central nervous system is rarely caused 
by rickettsiosis, such as aseptic meningitis or involvement of 
the auditory nerve (12,14). The clinical picture and CSF study of 
our patient corresponded to aseptic meningitis in the context 
of an acute Rickettsia sp. infection (2). Sensorineural hearing 
loss has been reported as a complication due to infection by 
SFG or TG rickettsiae, although in a lower proportion in the 
latter group (14-16). Rossio et al. report a patient with classic 
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Mediterranean spotted fever, produced by Rickettsia conorii 
(SFG), who at the end of the acute phase, similar to what ha-
ppened to our patient, developed hearing loss, without reco-
very until the third month of follow-up (16). On the other hand, 
Tsiachris et al. describe this complication in an infection by 
Rickettsia tiphy (TG), during convalescence (second or third 
week of illness, after starting treatment) and with recovery of 
hearing 3 to 4 weeks after the end of treatment (14).

It is possible that this complication is due to a secondary 
immune reaction (14). Although, it has also been described by 
direct invasion of rickettsiae in the central nervous system, 
due to vasculitis during the acute phase, affecting structures 
such as the eighth cranial nerve. The latter would explain 
the early appearance of this complication in our patient (15,16). 
It should be mentioned that exposure to aminoglycosides 
could have contributed to sensorineural deafness in the pa-
tient and in this case, the two mechanisms of cochlear le-
sion would be due to exposure to standard doses of these 
drugs or genetic predisposition to it (17,18). Another possibi-
lity would be secondary to meningitis, however, the early 
onset of hearing loss and management with corticosteroids 
would exclude this possibility. The clinical and audiometric 
follow-up performed one month after discharge would show 
no improvement, which would indicate irreversible damage.

Regarding etiological diagnosis, in Peru, confirmation of 
cases of rickettsiosis is performed by the National Institute 
of Health using the indirect immunofluorescence technique 
(IIF), which allows detection of IgG, IgM antibodies or both, 
but with the limitation of not differentiating whether the in-
fections are due to SFG or TG rickettsiae. An increase of the 
serological titer to four times the value obtained in the first 
sample or a titer ≥ 1:256 in the acute stage, as happened in 
our case, is considered positive (11,12). Molecular studies could 
not be performed to identify the species involved, but due to 
TG frequency it would be the most probable group in this 
high Andean area. It should be mentioned that Rickettsia 
asembonensis (SFG) has also been reported in this region, 
but its clinical spectrum is not completely elucidated (4,7). Pa-
lacios-Salvatierra et al. identified the presence of Rickettsia 
felis in Tacna and Candidatus Rickettsia asemboensis in Lo-
reto, Madre de Dios, Ayacucho and Cajamarca (4,7). However, 
not all rickettsial species circulating in Peru have been cha-
racterized due to the difficulty of microbiological or molecu-
lar diagnosis in the regions (7).

The serological laboratory diagnosis is one of the limi-
tations of our report, however, the high titers at the time of 

diagnosis and the negative control obtained weeks later, ad-
ded to the resolution of the clinical picture and laboratory 
parameters, are sufficient evidence of acute infection. In ad-
dition, at the time this patient was admitted, our institution 
did not have the GenXpert MTB Rif platform and although 
an attempt was made, it was not possible to arrange the test in 
other entities due to the economic limitations of our patient.

Early initiation of treatment with doxycycline is recom-
mended to reduce the occurrence of complications, espe-
cially in severe forms of disease, at doses of 100 mg every 
12 h (19,20). However, doses of 200 mg (as a loading dose on 
the first day) as well as combination therapies have been tes-
ted for some forms of rickettsiosis (19,21). Varghese et al. in a 
randomized clinical trial concluded that intravenous admi-
nistration of doxycycline plus azithromycin was superior to 
monotherapy, with fewer complications at day 7 and lower 
mortality at 28 days (21).

The availability of the serological results, the positive re-
sult in the first reading for rickettsiae and the suggestion to 
start early doxycycline in case of suspicion of severe disease 
due to Rickettsia sp. (19,20) inclined the medical discussion not 
to start empirical antituberculosis treatment, unless the pa-
tient’s evolution was poor.

In conclusion, rickettsial infections should be conside-
red as differential diagnosis for all patients with acute febrile 
syndrome and exposure to arthropods or related animals, 
plus thrombocytopenia, coming from the high Andean or 
Amazonian regions. In addition, the possibility of menin-
gitis and/or involvement of the VIII cranial nerve should 
be considered in the presence of alarm signs such as intense 
headache or hypoacusis, and early management with doxy-
cycline should be initiated.
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