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Abstract
The article by Poposki et al. on visceral leishmaniasis as a cause of fever of unknown origin presents clinically valuable observations but 
exhibits substantial methodological limitations. Differential exclusion of undiagnosed cases introduces selection bias and precludes gen-
eralizable prevalence estimates. The analytical strategy lacks etiological coherence by comparing a specific diagnosis against heteroge-
neous conditions. Multiple univariate comparisons without adjustment for family-wise error rate and absence of multivariable analysis 
to control confounding limit causal inference. The cross-sectional assessment of clinical features after diagnostic confirmation precludes 
temporal inference. Future studies would benefit from nested case-control designs, transparent reporting of diagnostic pathways, and 
appropriate statistical adjustment.
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Dear Editor,

Comments on: Poposki K, Jakimovski D, Shopova Z, Os-
mani A, Trajkova I, Bosilkovski M. Visceral leishmaniasis 
as a leading cause of fever of unknown origin in immuno-
competent adults: A prospective, observational, single-cen-
ter study. Folia Med (Plovdiv) 2025;67(6):e167515. doi: 
10.3897/folmed.67.e167515 

The article by Poposki et al.[1] describing visceral leish-
maniasis as a cause of fever of unknown origin in North 

Macedonia presents valuable clinical observations from an 
endemic setting. However, several methodological limita-
tions warrant clarification and may constrain the strength 
of the conclusions drawn. 

Substantial selection bias is introduced by the exclusion 
of 36 patients (28% of eligible participants), 22 without es-
tablished diagnoses, and 14 lost to follow-up. Patients in 
whom diagnosis remains elusive are likely to differ sys-
tematically from those with confirmed etiologies, yet this 
differential exclusion is not addressed analytically. The re-
ported 17% prevalence of visceral leishmaniasis is condi-
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tional on diagnostic confirmation within a tertiary referral 
center and cannot be interpreted as representative of fever 
of unknown origin in the source population or community 
setting. The analytical strategy further conflates a specific 
diagnostic entity (visceral leishmaniasis) with a heteroge-
neous reference group encompassing infections, malignan-
cies, inflammatory disorders, and miscellaneous condi-
tions. This precludes meaningful inference about diagnostic 
discrimination, as the comparison group lacks etiological 
coherence and violates the assumption of exchangeability 
required for valid causal or predictive inference.[2] 

Statistical methodology raises additional concerns. Mul-
tiple univariate comparisons were conducted across demo-
graphic, clinical, and laboratory variables without adjust-
ment for familywise error rate, inflating the probability of 
Type I error substantially.[3] No multivariable analysis was 
performed to control for confounding despite document-
ed differences in sex distribution between groups and the 
presence of multiple correlated hematologic parameters.[4] 
The exclusive reliance on p-values without accompanying 
effect estimates, confidence intervals, or measures of pre-
cision limits interpretability and conflates statistical signif-
icance with clinical relevance—a distinction of particular 
importance given the modest sample size (n=16 visceral 
leishmaniasis cases). The decision to dichotomize the co-
hort into visceral leishmaniasis versus all other etiologies 
further obscures potential effect modification and reduces 
statistical efficiency. 

Caution is warranted in interpretation regarding tem-
porality and causal inference. Although framed in eti-
ological terms, the design is fundamentally descriptive 
and cross-sectional with respect to clinical and laborato-
ry comparisons. Temporality between exposure (visceral 
leishmaniasis) and clinical features is not established, as 
assessments occurred after diagnostic workup and poten-
tial treatment initiation. The observed associations, while 
consistent with established pathophysiology, do not distin-
guish whether hematologic or biochemical abnormalities 
preceded, accompanied, or followed diagnostic recogni-
tion. Additionally, the implicit survival requirement for 
diagnostic confirmation introduces potential collider strat-

ification bias[5], as patients who deteriorated rapidly, died 
before diagnosis, or presented atypically may be systemati-
cally underrepresented in the analytical cohort. 

Future investigations would benefit from more rigor-
ous comparative frameworks, such as nested case-control 
sampling within the fever of unknown origin cohort, pro-
pensity score methods to balance measured confounders, 
or inverse probability weighting to address selection bias 
from diagnostic incompleteness. Transparent reporting of 
diagnostic pathways, time-to-diagnosis distributions, and 
reasons for non-diagnosis would improve external validity 
and permit assessment of spectrum bias.[6] Methodologi-
cally, multivariable regression with appropriate effect mea-
sures and explicit handling of multiple comparisons would 
strengthen inferential claims. These refinements would 
better support the authors’ clinically valuable observations 
within a framework that appropriately acknowledges the 
inferential limitations inherent in observational data from 
diagnostically heterogeneous syndromes. 
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