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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Leptospirosis is classified as an infection subject to mandatory 

notification; however, surveillance effectiveness varies across 
regions in Georgia. The aim of the present study was to assess 
the impact of the COVID-19 pandemic on the leptospirosis 
epidemiological surveillance system in the Adjara region during 
2020–2024. A mixed-methods assessment was conducted 
following the CDC Updated Guidelines for Evaluating Public 
Health Surveillance Systems (MMWR, 2001) and national 
NCDC regulations. Data quality was high within the evaluated 
subset of cases (86.1%); however, overall system-wide data 
completeness was low (46.1%), reflecting substantial limitations 
in routine surveillance data quality. Timeliness significantly 
declined during 2020–2021 due to COVID-19–related system 
overload and laboratory delays. Case detection was uneven 
across municipalities, and field findings revealed gaps in case 
identification, diagnostic access, and accurate completion 
of mandatory reporting forms. The Adjara leptospirosis 
surveillance system demonstrated moderate performance but 
notable vulnerabilities amplified by the COVID-19 pandemic.

Key words. Leptospirosis, surveillance assessment, public 
health, epidemiology, COVID-19, Adjara, Georgia.
Introduction.

The COVID-19 pandemic posed a major challenge to public 
health systems worldwide, affecting not only the management 
of the pandemic itself but also the surveillance and control 
of other priority infectious diseases. Disruptions in routine 
healthcare services, redistribution of resources, reduced 
healthcare-seeking behavior, and overburdened laboratory 
networks significantly influenced the detection, notification, and 
laboratory confirmation of non-pandemic infections [1,2].

Leptospirosis is a globally important zoonotic disease whose 
true burden is often underestimated, particularly in low- and 
middle-income countries. In Georgia, leptospirosis is classified 
as a high-priority infectious disease subject to mandatory 
notification; however, the effectiveness of epidemiological 
surveillance varies across regions. International frameworks, 
including the International Health Regulations (IHR 2005), 
WHO PRET (2023), and the CDC Public Health Surveillance 
Guidelines (MMWR, 2001), emphasize the need for surveillance 
systems that remain resilient and functional during public health 
emergencies.

Globally, leptospirosis causes an estimated 1.03 million cases 
and approximately 58,900 deaths annually, corresponding to 
a global incidence of 14.8 cases per 100,000 population and 
a disease burden of approximately 2.9 million DALYs [3,4]. 
In Georgia, leptospirosis is reported in nearly all regions, 

with Adjara consistently exhibiting the highest incidence and 
a pronounced seasonal pattern during summer months [5-7]. 
Surveillance data from 2020–2024 indicate a marked decline 
in reported leptospirosis cases during 2020–2021, coinciding 
with the peak of the COVID-19 pandemic. This decline 
likely reflects pandemic-related disruptions, including limited 
laboratory testing, reduced clinical utilization, and temporary 
underreporting of non-pandemic infections [8]. From 2022 
onward, reported incidence increased, potentially reflecting 
both recovery of surveillance activities and underlying 
epidemiological trends.

The aim of this study was to evaluate the leptospirosis 
epidemiological surveillance system in the Adjara region during 
2020–2024 using quantitative and qualitative attributes, with a 
specific focus on assessing system performance and the impact 
of the COVID-19 pandemic. The objectives were to conduct 
a descriptive epidemiological analysis of leptospirosis cases 
by person, place, and time, and to assess key surveillance 
system attributes in accordance with established international 
guidelines.
Methods.

A mixed-methods assessment design was used in this study, 
integrating both quantitative and qualitative attributes. The 
assessment was based on the CDC guidelines “Updated 
Guidelines for Evaluating Public Health Surveillance Systems” 
[9], as well as relevant normative documents of the National 
Center for Disease Control and Public Health of Georgia 
(NCDC), including Ministerial Orders №01-26/ნ (2019) and 
№01-58/ნ (2021) [10,11]. Data collection was conducted 
through the integration of three components. 

Electronic surveillance data (EIDSS, 2020–2024): All 
registered leptospirosis case data from the EIDSS electronic 
surveillance system were extracted for the period 2020–2024 in 
the Adjara region based on: case registration dates; laboratory 
status; epidemiological linkage; notification channels and 
standardized fields from case reporting forms (60/A, 60/B, IV-
03, 58/3f) [12-17]. Additionally, data completeness, accuracy, 
chronological consistency, and the quality of form completion 
were assessed based on NCDC reports, regional epidemiological 
situation reviews, standard operating procedures for surveillance, 
national protocols on leptospirosis, and international guidelines 
(WHO, CDC) [9,12-15]. Data for 2024 were extracted from the 
EIDSS system as available at the time of analysis and should 
be considered provisional, as final validation and case closure 
were ongoing.

Field assessment of the surveillance system: As part of the 
surveillance system assessment, fieldwork was conducted using 
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a structured questionnaire. The objective was not only to assess 
system attributes but also to verify the real-world practice of 
identifying, diagnosing, and entering leptospirosis cases into the 
EIDSS system at the clinical level. Fieldwork included visits 
to primary healthcare facilities across all six municipalities of 
Adjara, where standardized interviews were conducted with 
epidemiologists and clinicians. The assessment covered: how 
suspected leptospirosis cases are identified in clinical practice; 
whether clinicians apply the national clinical-epidemiological 
criteria for leptospirosis; completeness of case reporting forms 
(60/A, 60/B, IV-03); timeliness of reporting to the Municipal 
Public Health Center; sequence and accuracy of data entry into 
EIDSS and presence of duplicate or missed cases. The field 
component enabled a practical assessment of how effectively 
the surveillance system functions, the extent to which EIDSS 
data reflect actual clinical events, and where gaps exist in data 
completeness, reporting timeliness, or diagnostic processes.

Surveillance system attribute assessment: The assessment 
of the leptospirosis surveillance system was conducted in 
accordance with CDC MMWR guidelines and included both 
quantitative and qualitative attributes. Quantitative components 
included: data quality; timeliness; sensitivity; PPV. Qualitative 
components were assessed based on: representativeness, 
simplicity, flexibility and stability. Additionally, content analysis 
was applied to identify the impact of the COVID-19 pandemic, 
enabling assessment of system disruptions, changes in data 
completeness, and timeliness during 2020–2024. Comparative 
assessment of the attributes was carried out according to 
CDC (MMWR, 2001) and NCDC methodological guidelines. 
The study utilized anonymized surveillance data; no personal 
information was processed. Only data compliant with Georgian 
legislation and NCDC regulations were used [9-12,18].
Results.

Data transmission to the Regional Public Health Center 
of Adjara occurs at the beginning of each subsequent month 
in aggregated form (58/3f) from the municipal Public Health 
Centers. For diseases subject to immediate notification, reporting 
is conducted via telephone, and the case is simultaneously 
registered in the EIDSS system. At the municipal level, 
information on notifiable diseases is received from primary 
healthcare facilities (clinics and polyclinics, i.e., the local level). 
From the regional level, notifications are sent to the NCDC, 
which serves as the central authority. In the case of zoonotic 
diseases, notification is also sent to the National Food Agency of 
Adjara. Leptospirosis surveillance data are collected by primary 
healthcare facilities (clinics, ambulatory units, polyclinics), 
where suspected or confirmed cases are recorded. The primary 
source of data is medical personnel, including physicians, 
laboratory specialists, and epidemiologists. Upon detection of a 
case, information is recorded in the standard forms (60/A, 60/B) 
and sent to the municipal Public Health Center. Notification 
occurs immediately through telephone communication or 
electronically via the EIDSS platform. Aggregated municipal-
level data are transmitted monthly to the Regional Public 
Health Center (form 58/3f), while significant cases are reported 
without delay. From the regional level, data are submitted to the 
National Center for Disease Control and Public Health, where 

data processing, summarization, and use for surveillance, risk 
identification, and public health response planning take place.At 
all levels, data transmission occurs through both the integrated 
electronic system (EIDSS) and telephone and document-based 
channels (forms 60/A, 60/B, 58/1, 58/3f). This multi-level data 
transmission architecture ensures the timely, consistent, and 
reliable flow of information across the national surveillance 
network [10-12,17].

Leptospirosis is included in Georgia’s list of diseases subject to 
mandatory and immediate notification and represents a zoonotic 
infection within the national surveillance system. Its assessment 
requires not only quantitative analysis of cases but also an in-
depth assessment of system attributes such as data quality, 
timeliness, sensitivity, and other key performance indicators. 
Leptospirosis is recognized in Georgia as a zoonotic infectious 
disease and is included in the list of conditions requiring 
mandatory and urgent notification. All suspected or confirmed 
cases must be documented using the standard notification forms 
(60/A and 60/B) and reported to the municipal Public Health 
Center within 24 hours through any available communication 
channel (telephone, fax, or email). Case information is also 
entered electronically into the EIDSS surveillance system. The 
notification process is regulated by standards approved by the 
Ministry of Health and the NCDC. The formal structure of 
surveillance includes the following case classifications:

• Possible case: an acute febrile illness (t >38°C) accompanied 
by symptoms such as headache, chills, weakness, myalgia, 
arthralgia, conjunctivitis (red eyes), jaundice, respiratory 
disturbances, rash, or organ involvement.

• Probable case: a case consistent with the clinical description 
and supported by a corresponding serological test (elevation of 
Leptospira agglutination titer in a single serological sample).

• Confirmed case: a case meeting the clinical description 
and confirmed by laboratory testing (increase of Leptospira 
agglutination titer in two or more serological samples).

• Discarded case: a case meeting the clinical description but 
with a negative laboratory test result.

Following notification, the epidemiological investigation must 
begin within 72 hours. During this process, the epidemiologist 
uses the case investigation form available in the EIDSS system, 
which documents clinical history, laboratory results, and 
information obtained through interviews with the patient or 
clinicians [10,11,14,17].
Incidence Rate by Local Administrative Units (2020–2024).

During 2020–2024, the highest incidence rates of leptospirosis 
in the municipalities of Adjara were recorded in 2024 in Batumi, 
Keda, and Khelvachauri (35–38 cases per 100,000 population). 
The relatively low incidence rates in 2020–2021 are likely 
associated with the COVID-19 pandemic, which significantly 
limited laboratory diagnostics, clinical health-seeking behavior, 
and overall surveillance of other infectious diseases (Figure 2).

During 2020–2024, a rising trend in the incidence of leptospirosis 
was observed in the Adjara region. The lowest incidence rate was 
recorded in 2021, which was likely associated with limitations in 
the surveillance of other diseases during the COVID-19 pandemic. 
From 2022 onward, the incidence rate began to increase again, 
reaching its peak in 2024 at 32 cases per 100,000 population, 
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Figure 1. Information flow diagram of the leptospirosis surveillance system.

Figure 2. Trends in reported suspected leptospirosis incidence by municipality in the Adjara region, 2020–2024 (per 100,000 population; n = 267).

Figure 3. Trends in reported suspected leptospirosis incidence per 100,000 population in the Adjara region, 2020–2024 (n = 267).



170

which may indicate either a real increase in disease occurrence 
or improved surveillance and more complete detection of cases 
(Figure 3).

Based on the 2020–2024 data, the largest proportion of 
leptospirosis cases (approximately 52.4%) occurred in the 30–
59 age group, indicating that the infection most significantly 
affects the working-age population. A notable increase was 
also observed in the 60+ age category, which accounted for 
approximately 23.2% of cases. This may be explained by age-
related immune decline, the presence of chronic diseases, and 
frequent environmental exposure associated with agricultural 
activities. In the younger age groups (1–19 years), the number 
of cases was low, totalling no more than 9%, suggesting that 
the spread of the infection among children and adolescents is 
relatively limited. These data highlight the need for preventive 
measures and awareness-raising campaigns to be targeted 
toward populations aged 30 years and older, particularly those 
aged 60+, where an elevated risk of infection is observed 
(Figure 4).

Analysis of sex distribution showed a near-equal overall 
distribution between females and males during 2020–2024. 
Males predominated during 2021–2023 (58–62%), while in 
2024 a higher proportion of reported cases was observed among 
females (53.5%). This variation likely reflects differences in 
case detection and reporting rather than a true change in disease 
risk and should be interpreted with caution.
Data Quality.

The assessment of data quality was based on records from the 
DZEIS surveillance system for leptospirosis cases registered in 
the Adjara region during 2020–2024. The complete surveillance 
database included 499 reported cases. Owing to limitations 
in human and technical resources, a detailed evaluation was 
conducted on a subset of 267 cases, representing approximately 
53.5% of the total dataset. This subset was selected based on 
data availability and completeness rather than random sampling.

Data quality assessment focused on the completeness and 
internal consistency of key surveillance variables, including 
date of disease onset, documentation of clinical signs, laboratory 
confirmation status, and epidemiological linkage. Among the 
267 evaluated records, 230 cases were fully completed, while 
37 contained missing or incomplete fields. Accordingly, data 
completeness within the evaluated subset was 86.1%.

In contrast, assessment of the entire surveillance database 
showed that only 46.1% of all reported cases were fully 
completed, indicating substantially lower system-wide data 
completeness. This discrepancy suggests that the high level of 
completeness observed in the evaluated subset does not reflect 
the overall quality of routine leptospirosis surveillance data.

Overall, these findings indicate that, although well-documented 
records were present among a portion of cases, the leptospirosis 
surveillance system in Adjara was characterized by limited data 
completeness during the study period. This limitation highlights 
systemic challenges in routine data registration and underscores 
the need for strengthened data quality control, standardized form 
completion, and continuous training of surveillance personnel.
Timeliness.

Leptospirosis is included in the list of diseases subject to 
mandatory and immediate notification approved by the National 
Center for Disease Control and Public Health of Georgia. 
Notification requirements are regulated by Orders №01-26/ნ 
(2019) and №01-58/ნ (2021) of the Ministry of Internally 
Displaced Persons from the Occupied Territories, Labour, 
Health, and Social Affairs of Georgia, which clearly define 
reporting deadlines. Accordingly, notification must be carried 
out no later than 24 hours [10, 11].

The analysis revealed that in Batumi, the notification process 
meets the timeliness standards — the average interval from 
diagnosis to notification is 0.33 days. In other municipalities 
— Khelvachauri and Keda/Khulo/Shuakhevi — the average 
interval ranges from 2.8 to 3.67 days, which is classified 
as moderate or delayed responsiveness according to CDC 
recommendations. It is also noteworthy that the average time 
for receiving laboratory results is 5–6 days, primarily due to 
weekly sample shipment to Tbilisi and resource limitations. For 
the assessment of timeliness, the following categorization was 
used, based on the 24-hour notification requirement: ≤2 days – 
good timeliness; 3–5 days – moderate timeliness and >5 days 
– delayed response. 
Positive Predictive Value (PPV):

The finding that only 1% of reported cases were laboratory-
confirmed raises important concerns regarding the interpretation 
of incidence trends. The majority of reported cases likely 
represent suspected or clinically compatible febrile illnesses 

Figure 4. Age-specific distribution of reported suspected leptospirosis cases per 100,000 population in the Adjara region, 2020–2024 (n = 267).
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rather than confirmed leptospirosis. Therefore, the observed 
trends should be interpreted as surveillance-based reported 
incidence rather than true disease incidence.

The inability to calculate PPV and sensitivity reflects a 
diagnostic gap within the surveillance system, characterized by 
limited laboratory confirmation, incomplete case classification, 
and constrained diagnostic capacity—challenges that were 
further exacerbated during the COVID-19 pandemic. This 
diagnostic limitation represents a critical weakness of the 
surveillance system and significantly affects the validity of 
incidence estimates.
Sensitivity:

The assessment of sensitivity in the leptospirosis surveillance 
system aims to determine how effectively the system captures 
all true cases, including both reported and unreported cases. 
The calculation of sensitivity requires at least two components: 
the number of reported and laboratory-confirmed cases (True 
Positives, TP); the number of confirmed but unreported cases 
False Negatives (FN). According to the available data, 499 
leptospirosis cases were entered into the DZEIS system during 
2020–2024, of which 5 were laboratory-confirmed (TP). No 
additional information is available on confirmed but unreported 
cases (FN). Consequently, the actual calculation of sensitivity 
is not possible. Therefore, the sensitivity of the leptospirosis 
surveillance system could not be fully assessed due to 
incomplete data.
Representativeness:

The assessment of representativeness showed that the surveillance 
system partially reflects the true distribution of leptospirosis 
cases in the Adjara region, with several observable gaps. 
Geographic analysis revealed that out of 267 cases, 162 cases 
(61%) occurred in Batumi and Khelvachauri, indicating a high 
concentration of cases in urban areas. This may be due to better 
access to information sources, greater health awareness, and 
consequently, higher health-seeking behavior in these locations. 
In the high-mountain municipalities (Keda, Shuakhevi, Khulo), 
the number of cases was comparatively lower 34 cases (13%). 
However, this may not fully reflect the real epidemiological 
situation, as these districts are considered endemic zones. 
Several factors may influence health-seeking behavior and 
case detection in these areas, including: higher risk of exposure 
to reservoir animals (livestock, forest areas); insufficient 
sanitation and living conditions and natural environmental 
risk factors. These conditions create a predisposition for 
disease transmission; however, low clinical utilization and 
diagnostic challenges may hinder the full detection of cases. 
By age distribution, most cases occurred among the working-
age population: 30–59 years: 128 cases (48%); 60+ years: 91 
cases (34%); In the 0–29 age category, approximately 18% of 
cases were recorded, reflecting both lower risk and potential 
underrecognition of symptoms in these age groups. According 
to sex distribution the male population was 145 and Female 122 
cases. The disease appears almost evenly distributed, although 
in 2023–2024 a comparatively higher number of cases was 
recorded among males. Overall, the representativeness of the 
surveillance data can be considered moderate. 

Stability:
During 2020–2024, the assessment of the EIDSS system 

revealed no documented technical interruptions or prolonged 
platform malfunctions. The system operated continuously and 
ensured the registration and transmission of data from primary 
healthcare facilities to municipal, regional, and national levels. 
However, the speed and regularity of data transmission from 
the regional to the national level were occasionally problematic, 
with possible contributing factors including: overload of 
human resources at the regional level; network interruptions in 
remote municipalities and incomplete or delayed completion 
of reporting forms by clinical personnel. Overall, the technical 
stability of the EIDSS platform is high; however, its operational 
stability can be considered moderate or inconsistently ensured. 
With regard to the high-mountain municipalities, such as Keda, 
Shuakhevi, and Khulo the number of leptospirosis cases is 
significantly lower. This may not reflect the true epidemiological 
situation and may instead be explained by the following systemic 
challenges: internet and connectivity problems, which hinder 
timely data entry into EIDSS; shortage of human resources 
epidemiological staff in municipal Public Health Centers are 
often overburdened or insufficiently trained; limited laboratory 
accessibility, resulting in low levels of diagnostic confirmation 
and geographic inaccessibility long distances to clinics, difficult 
terrain, and weak infrastructure frequently impede timely care-
seeking.
Discussion.

The analysis of the functioning of the leptospirosis surveillance 
system revealed that the system in the Adjara region is multi-
level, involving primary healthcare facilities, municipal and 
regional public health centers, and the EIDSS platform, which 
serves as the main channel for data transmission. Although 
information flows are formally well-defined, several operational 
delays were identified, many of which became significantly more 
pronounced during the COVID-19 pandemic. Leptospirosis 
is classified as an especially zoonotic infection. Despite 
this, certain surveillance standards were not consistently 
fulfilled, particularly in high-mountain municipalities, where 
infrastructural and human-resource limitations substantially 
affected. The effectiveness of the system an issue that became 
especially evident during the pandemic. The study showed 
that the formal structure of notification and investigation is 
generally adhered to upon detection, cases are registered in 
forms 60/A and 60/B; Notification in EIDSS is carried out with 
high priority and Epidemiological investigation must begin 
within 72 hours, as required by regulation. However, practical 
challenges including the overload of epidemiological services, 
limited laboratory diagnostic capacity, and delayed health-
seeking behavior of patients had a direct impact on timeliness 
and data completeness.

The relatively low incidence in 2020–2021 was likely 
associated with pandemic-related constraints: reduced patient 
health-seeking behavior, restricted laboratory testing, and the 
full mobilization of surveillance resources toward COVID-19. 
The sharp increase in incidence from 2022 onward may reflect 
a true rise in disease occurrence; restoration of accurate case 
detection and registration or a combination of both factors. Age- 
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and sex-specific analysis showed that the infection primarily 
affects the working-age population (30–59 years), while the 60+ 
group accounted for an elevated proportion of cases, potentially 
indicating higher risk exposure, chronic comorbidities, and 
increased environmental contact. Sex-distribution analysis 
showed that from 2020–2023, cases were relatively more 
common among males, which likely reflects environmental 
and occupational risk factors. In high-mountain municipalities, 
most agricultural, livestock-related, and physically demanding 
activities are performed by men, increasing their exposure to 
reservoir animals, humid environments, and contaminated 
water sources. These observations are consistent with WHO 
and international epidemiological literature. However, in 2024 
the opposite trend was observed a slight increase in cases 
among females (53.5%). This does not necessarily indicate a 
fundamental shift in risk distribution; rather, it likely reflects 
increased healthcare-seeking behavior among women in the 
post-pandemic period. International data (WHO 2022–2024) 
also indicate that primary healthcare utilization among women 
substantially increased after the pandemic, leading to more 
clinically identified cases. Additionally, in some areas of Adjara 
in 2024, women’s involvement in household animal care and 
agricultural tasks increased, which may be associated with 
localized risk factors.

Findings from the fieldwork further demonstrated that active 
case finding in 2024 enabled the identification of cases that had 
previously been missed due to incomplete reporting. As a result, 
case registration more accurately reflected the true population-
level picture in 2024 compared to earlier years, which also 
influenced the observed sex distribution. Therefore, fluctuations 
in sex-specific trends are likely linked not only to actual 
epidemiological dynamics but also to changes in healthcare 
access, health-seeking behavior, and surveillance intensity.

The analysis of Data Quality revealed a major pattern: within 
the selected sample, data quality was high (86.1%), indicating 
that when forms were completed, the information provided was 
generally reliable. However, at the level of the full dataset, overall 
completeness was only 46.1%, clearly indicating systemic 
the following issues: insufficient time and human resources 
at clinical and municipal levels; incomplete form completion 
during the pandemic; frequent omission of laboratory fields 
and inadequate documentation of epidemiological linkage. This 
clearly demonstrates the need for systematic data monitoring 
and periodic staff retraining to strengthen the standardization of 
data entry in EIDSS.

Timeliness, one of the most sensitive system attributes, 
revealed notable differences within the Adjara region: in 
Batumi, timeliness was high (0.33 days) and in high-mountain 
municipalities, delayed responsiveness (2.8–3.67 days) was 
observed. The main reasons for the delay included late receipt 
of laboratory results (5–6 days), the practice of sending samples 
to Tbilisi only once per week, and infrastructural challenges 
particularly the overload of epidemiological services during 
the COVID-19 period. These factors indicate both operational 
and logistical challenges that the system was unable to 
overcome during the pandemic. The quantitative assessment of 
Sensitivity and PPV could not be completed due to incomplete 

data; however, fieldwork clearly demonstrated that the 
surveillance system likely experiences difficulties in both full 
case detection and laboratory confirmation. The identification 
of duplicate records, unregistered cases, and unsystematic 
clinical documentation indicated that the true sensitivity may 
be significantly lower than the officially reported data, although 
full calculation is impossible due to the absence of information 
on confirmed but unreported cases (FN).

The assessment of representativeness showed that the 
surveillance system only partially reflects the actual 
epidemiological distribution of leptospirosis in Adjara. Sixty-
one percent of cases were recorded in Batumi and Khelvachauri, 
while only 13% occurred in high-mountain districts (Keda, 
Shuakhevi, Khulo), despite these being recognized endemic 
zones. Such imbalance indicates that surveillance coverage 
is not equally ensured across municipalities, and many 
cases in high-mountain areas likely remain unregistered or 
incompletely documented, which significantly distorts the real 
epidemiological picture. Age- and sex-specific analyses also 
revealed differences, though these seem more likely to reflect 
environmental, occupational, and behavioral risk factors rather 
than systemic failures in surveillance.

The technical stability of EIDSS is high, with no system-
wide interruptions identified; however, operational stability is 
problematic. Epidemiologists were heavily overloaded during 
the COVID-19 period, municipal levels frequently experienced 
staff shortages, and infrastructural limitations in high-mountain 
areas hindered timely data entry. Limited laboratory accessibility 
further reduced the system’s performance, all of which affected 
the functionality of the surveillance system, especially during 
the pandemic. This indicates that the surveillance system is 
functional but not uniform or consistent across all levels.

Study findings showed that the COVID-19 pandemic had a 
substantial impact on all system attributes, particularly case 
registration, laboratory testing, data completeness, timeliness, 
and regular monitoring. The pandemic significantly influenced 
key indicators, resulting in artificially low incidence rates during 
2020–2021, a sharp decrease in data completeness (46.1%), 
undefined sensitivity and PPV, and the presence of duplicates 
and missing cases at the municipal level. Regarding structurally 
affected components, the most prominent challenges include: 
overload of human resources; strain on laboratory networks; 
disruption of prevention programs and complete redirection of 
attention toward COVID-19 management. These impacts fully 
align with WHO and CDC reports from 2021–2023, which 
describe global deterioration in surveillance of zoonotic and 
other infectious diseases during the pandemic. The findings 
clearly demonstrate that the leptospirosis surveillance system 
in Adjara operates but is overloaded, uneven, and requires 
strengthening in the post-pandemic years. The most critical 
problems include: data accuracy and completeness, sensitivity, 
timeliness, low proportion of laboratory confirmation and inter-
municipal disparities.

WHO and CDC reports document similar global trends, where 
surveillance of other priority infections weakened during the 
pandemic due to limited laboratory testing, delayed notifications, 
and incomplete data. The same pattern was observed in 
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Adjara, reflected in frequent data gaps, low rates of laboratory 
confirmation, and temporarily decreased incidence. Because of 
these same reasons, it was not possible to calculate the disease 
burden (DALY/QALY), as these indicators require accurate, 
complete, and timely data on mortality and disability. During 
the pandemic, mortality recording was complicated due to: 
some patients not seeking clinical care, severe cases remaining 
unregistered, epidemiologists being unable to monitor cases due 
to overload with COVID-19 and limited and uneven laboratory 
confirmation across municipalities. DALY/QALY calculations 
are impossible in the context of incomplete mortality data and 
insufficiently documented cases, as both indicators depend on 
accurate YLL (Years of Life Lost) and YLD (Years Lived with 
Disability) components.

Workload for epidemiologists and clinicians increased 
substantially due to COVID-19 response activities (testing, 
epidemiological investigation, contact tracing), which often 
limited timely response to other infections. Under these 
conditions, a portion of leptospirosis cases did not appear in 
the surveillance system because: epidemiologists were unable 
to monitor patients who remained at home; hospitals did not 
systematically report all hospitalizations or complications; 
data entry into EIDSS was disrupted in regions, particularly 
in high-mountain municipalities and COVID-19 prioritization 
temporarily reduced active monitoring of other infections. Due 
to these systemic limitations, it was not possible to calculate 
the disease burden (DALY, QALY). Reliable estimation 
of DALY and QALY requires complete data on mortality, 
hospitalization, complications, and long-term disability data 
that were incomplete during the pandemic. Under the pressure 
of COVID-19, some deaths or severe complications may not 
have been recorded, directly limiting burden estimation. These 
shortcomings highlight the need to strengthen the surveillance 
system, particularly in terms of data completeness, timeliness, 
and monitoring of critically important cases.
Conclusion.

The assessment of the leptospirosis surveillance system in the 
Adjara region, based on data from 2020–2024, demonstrates 
that the surveillance system plays a crucial role in the timely 
identification of cases and in forming an accurate epidemiological 
picture. The technical platform EIDSS operates stably, data 
collection is structured, and the system formally covers all 
municipalities; however, the analysis revealed several important 
challenges that limit the system’s effectiveness. Timeliness 
and sensitivity are generally low. PPV and sensitivity could 
not be assessed due to incomplete data and the limited number 
of laboratory confirmations. Representativeness is limited 
geographically. Human and technical resource deficiencies are 
particularly evident in high-mountain municipalities, where 
infrastructural limitations and restricted laboratory access hinder 
the timely and accurate transmission of data. Based on the above, 
it can be concluded that the leptospirosis surveillance system in 
Adjara currently functions with moderate effectiveness.
Recommendations.

To strengthen the effectiveness of the leptospirosis surveillance 
system and in alignment with the WHO Preparedness and 

Response Framework principles, the following measures are 
recommended:

Data Quality: to conduct regular internal audits of EIDSS 
records through random case selection to prevent duplicates, 
omissions, and structural errors, ensure uniform completion 
of Forms 60/A and 60/B through targeted training (learning-
strengthening cycle), according to the WHO Surveillance 
Quality Assurance Manual. 

Timeliness: to introduce a flexible laboratory referral model, 
strengthen rapid communication channels in high-mountain 
municipalities and conduct quarterly analysis of notification and 
laboratory confirmation time intervals (dashboard monitoring).

Sensitivity: to introduce an additional mechanism for 
identifying FN cases (clinic audit, chart review, laboratory 
cross-checking), following WHO approaches for zoonotic 
diseases. 

Positive Predictive Value: to establish regular coordination 
between epidemiological services and laboratories for data 
verification, increase access to Microscopic Agglutination 
Testing (MAT).

Representativeness: to monitor equal data generation across 
municipalities to reduce geographic imbalance, conducting 
periodic visits by field epidemiology teams in high-mountain 
regions.

Stability: to upgrade the EIDSS platform and ensure 
continuous IT support, including backup servers and real-
time downtime monitoring, stabilize human resources at the 
municipal level.

Strengthening Preparedness and Resilience: to strengthen 
surveillance system resilience ensuring continuity of operations 
during crises, introduce an adaptive (flexible) model automatic 
prioritization and rapid response to critical cases.
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