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ORIGINAL ARTICLE

Characteristics of headache and its relationship with disease
severity in patients with Crimean-Congo hemorrhagic fever

Kinm Kongo Kanamali Atesinde gdzlenen bas agrisinin 6zellikleri ve hastalik siddetiyle iliskisi

Diirdane AKSOY, Hatice BARUT,? Fazilet DUYGU,? Betiil CEVIK,' Semiha KURT," Orhan SUMBUL"

Summary

Objectives: Crimean-Congo Hemorrhagic Fever (CCHF) is a fatal, tick-borne disease. The classic clinical presentation of CCHF
is characterized by sudden onset of high fever, chills, and severe headache. There are no previous reports on the characteristics
of headaches caused by CCHF. Therefore, we investigated the relationship between CCHF-induced headache and the clinical
course of the disease.

Methods: We included 60 patients with headache diagnosed with CCHF; they were divided into two groups: group 1 included
patients with hospital stay <7 days and group 2 included patients with hospital stay >7 days. The control group included 43 viral
pneumonia patients with headache. Patients described the characteristics of headaches and also self-rated the severity with a
numeric pain scale that classified headache as either mild or severe.

Results: In the group with CCHF, 66.7% of the reported headaches met criteria for diagnosis of migraine. This ratio was signifi-
cantly higher than that in the control group (37.5%). The headache severity scores in group 1 were lower than those in group
2. The hospitalization length was shorter (p=0.004) and the platelet levels were higher in CCHF patients with mild headache
compared with CCHF patients with severe headache (p=0.005).

Conclusion: CCHF patients had more often and severe headaches than the controls. The severity of headache may be asso-
ciated with the severity of vascular endothelial damage, vasodilatation, and abnormal release of inflammatory cytokines in
CCHEF similar in migraine. Most CCHF patients experienced migraine-like headaches, suggesting that cerebral vessel involve-
ment might be important in both CCHF and migraine.
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Ozet

Amag: Kirnm-Kongo kanamali atesi (KKKA), Kinm-Kongo kanamali atesi virisiiniin etken oldugu, kenelerle bulasan, fatal sey-
redebilen bir hastaliktir. Hastaligin erken belirtileri yliksek ates, halsizlik, ciddi bas agrisidir. KKKA' da sik goriilen bas agrisiyla
iliskili herhangi bir arastirma yoktur. Bu calismada KKKA hastalarinda gozlenen bas agrisinin 6zelliklerini ve klinik tablonun
siddetiyle iliskisini aragtirdik.

Gereg ve Yontem: Calismaya hastanemizde KKKA tanisiyla yatan bag agrili 60 hasta alind, yatis siirelerine gore: 7 glinden kisa
yatanlar“grup 1, 7 giin ve daha uzun yatanlar “grup 2" seklinde tanimlandi. Kontrol grubu ayni klinikten bas agrisi olan ytiksek
atesli 43 viral pndmoni hastasi idi. KKKA hastalarina bas agrisiyla ilgili sayisal agri skalasi anketi uygulandi, sonuca gore hastalar
"hafif-agril grup” ve “siddetli-agrili grup” olarak ikiye ayrildi. Tim hastalara bas agrilarinin 6zellikleriyle ilgili ayrintilar sorularak
‘Bas agrisi siniflandirma derneginin’kriterlerine gére migren 6zelliklerini tasiyip tasimadigi arastirildi.

Bulgular: KKKA hastalarinin % 66.7’ sinin agrisi migren kriterlerine uymakta idi. Bu oran kontrol grubu oranindan (%37.5) an-
lamli sekilde ylksekti. KKKA hastalarinda: Grup 1" deki hastalarin bas agrisi skorlari grup 2" den anlamli sekilde daha diistkta.
Hafif-agrili grubun yatis stiresi siddetli-agrili gruba gére daha kisaydi (p=0.004) ve Platelet degerleri daha ylksekti (p=0.005).
Sonug: KKKA hastalarinda bas agrisi kontrol grubuna gére daha sik, siddetliydi ve migrendz 6zellikler tasiyordu. Migrende
vaskuler endotelyal disfonksiyon, vasodilatasyon ve inflamatuar mediatorler sorumlu tutulmaktadir. KKKA' da virusun yaptigi
serebral vaskuler endotelyal hasar, salgilanan proinflamatuar sitokinler hastalarda migrendekine benzeyen bas agrilarini tetik-
liyor gibi gériinmektedir. KKKA hastalarinda gozlenen migren-benzeri bas agrisi, her iki hastalikta serebral vaskuler tutulumun
agri etyopatogenezi agisindan 6nemini vurgulamaktadir.

Anahtar sozclkler: Bas agrisi; Kinm Kongo kanamali atesi; migren.
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Introduction

Crimean—-Congo hemorrhagic fever (CCHF) is caused
by a virus in the family Bunyaviridae and genus
Nairovirus called the CCHF virus. CCHF is a fatal, tick-
borne zoonotic disease with mortality rates ranging
from 3% to 80%. To date, infections have been re-
ported in the Balkans, Eastern Europe, Central Asia,
Turkey, China, Africa, and the Middle East.'* Specifi-
cally in Turkey, CCHF poses a significant public health
risk due to the high fatality associated with infection.
641 Climate change, environmental destruction, and
increases in global trade and travel have facilitated
the spread of CCHF virus to locations where it had
not been previously detected. There is no vaccine or
cure for CCHF, prompting multiple national health
care organizations to recommend serious precau-
tions in preventing infection.!

Infection commonly occurs when the CCHF virus
is transmitted from the bite of the hyalomma tick,
which tends to carry the most contagious strains.
Contact with contaminated blood or blood-contain-
ing bodily fluids may also transmit this disease.!' '?
If the virus is transmitted via a tick bite, the incuba-
tion period usually lasts 1-3 days, and if infection
occurred via exposure to contaminated blood, the
incubation period lasts 5-6 days. The burden of vi-
ral RNA is nearly identical among blood, saliva, and
urine; however, nosocomial transmission between
patients has been rarely reported.’ > %3 Prognosis
depends on the extent of imbalance of coagulation
factors and the severity of leucopenia and thrombo-
cytopenia.l'> 1419

Following the incubation period, clinical symptoms
appear quickly, which include high fevers, chills,
headaches, myalgias, and arthralgias. Patients do
not commonly exhibit gastrointestinal symptoms
such as nausea, vomiting, diarrhea, and dyspepsia.
Several days following exposure to the virus, patients
begin to hemorrhage such that petechiae and ec-
chymoses may be observed clinically. Blood can be
detected in patients’ sputum and stool, and severe
hemorrhaging may result in hypovolemic shock.!> ¢!

The classic clinical presentation of CCHF is charac-
terized by a sudden onset of high fever, chills, and
severe headache.">"” There are no previous reports
on the characteristics of headaches caused by CCHF
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virus; therefore, we investigated the quality, dura-
tion, and severity of CCHF-related headaches in pa-
tients to explore the relationship between the dis-
ease and headache characteristics.

Material and Methods

We evaluated 69 patients admitted to the Depart-
ment of Infectious Diseases and Clinical Microbiol-
ogy in Gaziosmanpasa University Medical Faculty
with positive IgM and/or positive PCR results for
CCHF virus; the control group included 93 hospital-
ized viral pneumonia patients with fever. The study
was performed on patients experiencing headache
during the course of their sickness. Following eval-
uation, 60 patients with CCHF and 43 with pneumo-
nia were included. Exclusion criteria included any
condition causing cognitive impairment such as
Alzheimer’s disease, stroke, Parkinson’s disease, or
any chronic neurological disease such as migraine
or epilepsy. Written informed consent was obtained
from each patient following a detailed explanation of
the purpose of the study. Gaziosmanpasa University
Ethics Committee approved the investigation design
(13-KAEK-092), and all experiments were performed
in accordance with the Declaration of Helsinki.

Each subject underwent thorough neurological ex-
aminations and numerous laboratory tests during
hospitalization. The patients were asked to describe
the most severe headache they had during the course
of their illness. All patients self-rated their headache
severity via a numeric pain scale with established re-
liability and validity. Total scores ranged from 1, indi-
cating no pain, to 10, indicating excruciating pain.!'®
Patients who rated their headache pain from 1 to 5
had mild headaches, whereas those who rated their
headache pain from 6 to 10 had severe headaches. Pa-
tients also described the quality of their headaches by
indicating whether they were unilateral, throbbing,
and changed with physical activity. Associated symp-
toms were also documented such as photophobia,
phonophobia, nausea, and vomiting to determine
whether the headache could be classified as a mi-
graine according to the International Headache Clas-
sification Committee.'™ All neurological examinations
and pain questionnaires were provided by a single
neurologist. In addition to the length of hospital stay,
laboratory tests including complete blood count, glu-
cose, urea, creatinine, alanine aminotransferase (ALT),
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aspartate aminotransferase (AST), creatine kinase, and
lactic dehydrogenase (LDH) levels were documented.
CCHF patients were subdivided into two groups
based on the length of hospital stay: group 1 included
patients having hospital stay <7 days and group 2 in-
cluded patients having hospital stay >7 days. Specif-
ically, headache traits, mean length of hospital stay,
and platelet levels were compared between these
two groups. In addition, headache scores and charac-
teristics of pains were compared among patients with
CCHF and pneumonia.

Statistical analysis

Categorical variables were analyzed using Pearson’s
chi-square test. Fisher’s exact test was used if the
expected value was <5 in the 2x2 contingency ta-
bles. Categorical variables were expressed either as
percentages (%) or quantity (n). The Kolmogorov-
Smirnov normality test was used to determine
whether continuous variables were normally distrib-
uted. Continuous variables were expressed as the
meanzstandard deviation (SD). Independent samples
t-test was used to compare two continuous variables.
Correlations between headache severity and both
platelet (PLT) levels and length of hospitalization were
determined using the Spearman correlation test. The
association between PLT levels and length of hospital-
ization was determined by calculating the Pearson’s
correlation coefficient. A p-value <0.05 was consid-
ered statistically significant. Data obtained from this
study was analyzed using SPSS version 19.0 (IBM Sta-
tistical Package for Social Sciences Statistics version
19.0, SPSS Inc., IBM Co., Somers, NY).

Results

Although 87% of the CCHF patients experienced
headache, the group with pneumonia comprised
only 46.5% of patients with headache (p=0.0001).
The study included a total of 60 patients with
headache in the CCHF group; of these, 23 were fe-
males (38.3%) and 37 were males (61.7%). Viral pneu-
monia patients with headache included 12 males
(60%) and 8 (40%) females. The mean age of CCHF
patients was 47.55+18.80 years and that of patients
with pneumonia was 52.37+11.19 years (p>0.05).
The most frequent initial symptom patients experi-
enced was fever, which was observed in 38 patients
(58.4%); headache was the second-most common
initial symptom in 24 CCHF patients (40.0%). The
mean length of hospitalization was 7.20+3.48 days.
Most often headaches were throbbing in charac-
ter and this was reported by 57.4% of the patients
with CCHF. In order of decreasing frequency, the fol-
lowing headache pain descriptions were observed:
squeezing, burning, and aching. Headaches were
commonly accompanied by nausea and vomiting in
72.5% and 62.3% of the CCHF patients, respectively.
As a result, it was found that 66.7% of patients with
CCHF and 37.5% of patients with pneumonia expe-
rienced headaches that qualified as migraines ac-
cording to the International Headache Classification
Committee criteria. The characteristics of headache
in pneumonia patients were significantly different
than those in the group with CCHF and were not mi-
graine-like (Table 1).In addition, the headache scores
of patients with pneumonia were significantly lower
than CCHF patients. After stratifying CCHF patients

Table 1. Comparison of headache severity scores, headache characteristics, and associated symptoms be-

tween patients with CCHF and pneumonia

CCHF Pneumonia Chi? o}
Headache scores* 4.32+2.54 2.63+1.23 - 0.004
Throbbing (%) 67.4 425 10.81 0.005
Nausea (%) 72.5 37.5 15.20 0.0001
Vomiting (%) 62.3 254 17.58 0.0001
Photophobia (%) 60.8 19.4 11.81 0.004
Phonophobia (%) 62.6 49.8 8.4 0.054
Duration (> 4 h) (%) 65.4 36.4 12.76 0.002
Increase with activity (%) 51.9 35.3 6.77 0.031

*z=-2.87 for headache scores with MannWhitney-U test
CCHF: Crimean-Congo hemorrhagic fever.
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Table 2. Comparisons between CCHF patients in
groups 1 and 2 (Group 1: Patients discharged within 7

days, Group 2: Patients hospitalized longer than 7 days)

Group 1 Group 2 p
(MeanzSD) (MeanzxSD)
Quantity (n) 33 27 -
Age (years) 47.12420.69 47.85+£18.40 0.883
Hospital stay (days) 5.09+1.46 9.78+2.52  0.0001
Platelet level (x1000) 57.37£30.11 24.05+20.62 0.0001
Headache severitscore  3.36+2.19 5.48+2.45 0.015

Table 3. Comparisons of the age, platelet count
and length of hospital stay between CCHF patients
with mild and severe headaches

Mild Severe p
headache headache
(n=26) (n=34)
Age (year) 48.44+17.08 46.64+20.69 0.717
Platelet 54.54+35.24 32.42+23.03 0.005

Hospital stay (days)  5.85+2.13 8.30+3.90 0.004

CCHF: Crimean-Congo hemorrhagic fever.

according to the length of hospital stay, it was found
that PLT levels in group1 were significantly higher
than those in group 2. In addition, the headache
severity scores for group 1 were significantly lower
than those for group 2 (p<0.05; Table 2). The length
of hospitalization in patients with mild headache
pain was shorter than that in patients with severe
headache pain. Also, the mean PLT levels in patients
with mild headache pain were higher than those in
patients with severe headache pain (Table 3). There
was a significant negative correlation between in-
creasing headache severity and PLT levels (r=—0.379,
p=0.021), whereas a significant positive correlation
was identified between increasing headache sever-
ity and length of hospital stay (r=0.385). A significant
negative correlation was found between the length
of hospital stay and PLT levels (r=—0.671).

Discussion B B

Our study is the first to investigate the characteristics
of CCHF-induced headaches, which is the second-
most common symptom that we observed in our
CCHF patients. The secondary headache observed
in patients with systemic infection is well known;
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however, the headache ratio and severity in CCHF
patients was much higher than that in patients with
other viral infection. In a recent study of 281 patients
hospitalized with CCHF pre-diagnosis, the frequency
of certain clinical symptoms, such as fever (p<0.001),
headache (p<0.001), widespread body pain, and
fatigue in CCHF-positive patients was found to be
significantly higher than that in CCHF-negative pa-
tients. Therefore, these symptoms along with certain
laboratory findings such thrombocytopenia were
reported to be highly specificand needed to be con-
sidered in the definitive diagnosis of CCHF.1%

Endothelial and immune cells play important roles
in CCHF pathogenesis. The CCHF virus either directly
impairs endothelial cells or triggers immune cell de-
granulation, which releases cytokines and indirectly
damages endothelial cells.”" 22 Endothelial cells ac-
tivate when exposed to high levels of proinflamma-
tory cytokines and certain soluble molecules that
are upregulated in the setting of infection. Excessive
endothelial activation and toxic levels of cytokines
may lead to widespread organ failure, shock, and
due to increased vascular permeability, vasodi-
latation, and subsequent hypotension.l" 2 24 Other
causative agents of hemorrhagic fever such as the
Ebola and Dengue viruses induce an identical proin-
flammatory response; disease severity is highly cor-
related with the magnitude of this response. 2> 26l
We determined that CCHF patients having hospital
stay >7 days and lower PLT levels experience severe
headache. These data suggest that the severity of
headache is associated with the severity of vascular
endothelial damage and abnormal release of inflam-
matory cytokines in CCHF.

Vascular endothelial dysfunction, vasodilatation,
and inflammatory mediators are also involved in
the pathogenesis of migraine.??%! In animal mod-
els, it has been observed that a depolarizing wave
propagating across the brain cortex activates the
trigeminal nerve. This phenomenon is called a corti-
cal spreading depression (CSD), and it is thought to
produce neurological symptoms associated with mi-
graines.”?> 3% |t has been suggested that CSDs might
be initiated by a vascular event, implying that vascu-
lar endothelial dysfunction increases susceptibility
to migraines.*” A recent study demonstrated that
during migraines there was moderate intracranial
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vessel vasodilatation where headache pain was lo-
calized. Furthermore, after the migraine relieved, it
was found that vessel vasodilatation also resolved.
BB ]t appears that endothelial cell injury, vasodilata-
tion, and dysregulated inflammatory mediator re-
lease in CCHF causes a similar clinical presentation
to migraine headaches, which suggests that cerebral
vessel involvement is important in the pathogene-
sis of both conditions. However, we realized that it is
an oversimplification to attribute the mechanism of
CCHF as identical to that of migraines. Likewise, the
headache in pneumonia patients was not migraine-
like.

Conclusion

Headache is one of the most common and early clin-
ical manifestations of CCHF. Headache occurrence
and severity in CCHF patients were much higher
than those in patients with other viral infection. Ad-
ditionally, the headache severity was associated with
the disease severity in our CCHF patients; this data
can be used by clinicians as a useful indicator for the
course of clinical progress of the disease. These data
also suggest that severity of headache is associated
with the severity of vascular endothelial damage and
abnormal release of inflammatory cytokines in CCHF.
The fact that a majority of patients with CCHF also
suffer from migraine-like headaches suggests that
vascular damage, vasodilatation, and dysregulated
cytokine release might play significant roles in the
pathogenesis of both migraine and CCHF-induced
headache.
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