


Resurgence of Chandipura Virus Encephalitis in Western India, 2026: A Descriptive Surveillance Analysis of Test Positivity and Case Fatality, with Implications for Laboratory Diagnostics
Abstract
Introduction: Chandipura virus (CHPV) causes acute encephalitis syndrome (AES) with high mortality among children in central and western India. After the major 2024 outbreak, Gujarat reported a resurgence beginning on 30 June 2026. This study characterised the course of the outbreak and quantified laboratory and mortality indicators with measures of uncertainty.
Methods: Descriptive secondary analysis of aggregated state health bulletins distributed through news services, 21 July-28 August 2026. Cumulative and interval test positivity (confirmed cases divided by available results) and the crude case fatality rate (CFR) among confirmed cases were calculated with 95% Wilson confidence intervals (CI).
Results: By 28 August, 324 suspected cases had been reported in Gujarat, of which 42 were confirmed; 28 confirmed cases died (crude CFR 66.7%, 95% CI 51.6-79.0). Cumulative positivity fell from 21.8% (12.9-34.4) to 13.4% (10.1-17.6). Interval positivity fell from 19.5% (13.4-27.6) for 21 July-4 August to 1.5% (0.3-7.9) for 14-28 August, when 67 new suspected cases yielded one new confirmed case. Cases occurred in 12 districts of Gujarat and three of Rajasthan. No vector sample tested positive.
Discussion: Confirmed cases plateaued while suspected cases kept rising, suggesting that many current AES cases may not be CHPV infections. Reporting delays, pending results and changing case definitions cannot be excluded.
Conclusions: This was a severe regional outbreak with a very high crude CFR among confirmed cases. Prompt differential diagnosis, district-level molecular testing and line-listed reporting are needed. National burden could not be determined.
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Introduction
Chandipura virus (CHPV) was first isolated in 1965 from people with fever in Nagpur district, Maharashtra, and was named after a nearby village [1]. It is an enveloped, bullet-shaped, single-stranded, negative-sense RNA virus. It belongs to the same family as the vesicular stomatitis viruses and is one of the vesiculoviruses known to cause illness in humans [2,3]. Infection begins with fever and can progress rapidly to seizures, confusion, loss of consciousness, coma and death, especially in children.
Other CHPV-associated acute encephalitis syndrome (AES) outbreaks include one in Andhra Pradesh in 2003, with 329 suspected cases and 183 deaths [4], one in eastern Gujarat in 2004 [5] and one in Nagpur division, Maharashtra, in 2007 [6]. The case fatality rate in the 2003-2004 outbreaks in central India was estimated at 56-75% [3]. Phlebotomine sandflies are believed to be the primary vector, although Sergentomyia species, mosquitoes and ticks are also suspected. Outbreaks typically occur during the monsoon and post-monsoon periods [2,3,7]. No licensed vaccine or specific antiviral treatment is available, and treatment is limited to supportive care [3,8].
The World Health Organization (WHO) reported that the period from early June to 15 August 2024 saw the largest number of AES cases in India in the last 20 years: 245 cases with 82 deaths (33%). Laboratories confirmed CHPV in 64 of these cases, 61 in Gujarat and three in Rajasthan [9]. In 2026, Gujarat experienced another increase in AES cases beginning on 30 June. The cases spread to Rajasthan, and in August the Union Ministry of Health and Family Welfare sent a National Joint Outbreak Response Team (NJORT) to each state [10].
Three needs drive this study. First, the 2026 data are available mainly as media reports of state bulletins, and the inconsistency of this reporting has not been studied. Second, the relationship between suspected AES cases, laboratory-confirmed cases and mortality needs to be examined with quantified uncertainty rather than headline counts. Third, the implications for laboratory diagnosis and for the responsible development of predictive models, in relation to established reporting standards, need to be considered. The objectives were to (i) describe the 2026 trajectory as reported; (ii) calculate test positivity and crude case fatality with 95% confidence intervals, and derive interval-specific estimates to remove the dependency inherent in cumulative series; (iii) compare this outbreak with previously described outbreaks; and (iv) propose a methodologically sound laboratory research plan.
Methods
Study design and reporting
This was a descriptive, retrospective secondary analysis of aggregate public data, reported in accordance with the applicable sections of the STROBE statement [11]. No individual-level data were used.
Data sources and selection
We searched for official and media reports of Gujarat Health Department bulletins published after 30 June 2026, the WHO Disease Outbreak News report of 2024 [9] and the scholarly literature on CHPV. The last search was conducted on 14 October 2026. Bulletin data were taken from reports released by the Indo-Asian News Service (IANS) and reproduced by local media [12-14]. These were supplemented by statements of the state Health Minister [15,16], an institutional overview [17] and documentation of the NJORT inquiry [10,18]. When reports of the same bulletin gave different figures, we preferred the report with a clearly stated data cut-off that was verified by at least two independent sources. The latest bulletin we could locate was dated 28 August 2026. The results therefore describe the situation up to that date and not the severity of the outbreak on 14 October 2026.
Definitions
A suspected CHPV case was an AES case examined for CHPV infection since 30 June 2026, as designated by the state. A confirmed case was a CHPV infection confirmed by laboratory analysis, as stated by the state. Media reports mentioned quantitative PCR [13], whereas the WHO stated that confirmation during the 2024 outbreak was by IgM enzyme-linked immunosorbent assay (ELISA) or reverse transcription polymerase chain reaction (RT-PCR) [9]. Pending cases were those with no test result reported yet. Positivity was defined as confirmed cases divided by suspected cases with a known result, that is, confirmed / (suspected - pending). Positivity among new cases reported in each interval was calculated from the difference between successive cumulative reports rather than from total counts. The crude case fatality rate (CFR) was the number of deaths among confirmed cases divided by the number of confirmed cases. These measures are descriptive; differences in reporting thresholds, testing methods and case identification may limit comparability across reporting periods.
Statistical analysis
Proportions are reported with 95% Wilson score intervals [19,20]. Interval positivity was calculated by subtracting the earlier cumulative figure from the later one, which removes the overlap between successive cumulative denominators. This approach is susceptible to reporting delays and retrospective revisions. Because the aggregate data are few, non-independent and subject to delay, no inferential modelling or trend testing was performed. To assess the effect of pending results on positivity, we calculated upper and lower bounds by assuming that either all pending samples would be positive or none would be. Year-over-year comparisons are descriptive only. All calculations were performed in Python 3 and can be reproduced from the information in Tables 1 and 2.
Ethics
Only publicly accessible, aggregated data were used. The study contains no information that can be linked to an individual and no identifiable personal information. Ethics committee approval was not required because the research is based solely on publicly available, non-identifiable aggregated data.
Results
Temporal trajectory
As of 13 July 2026, the earliest surveillance reports showed at least seven confirmed cases and three deaths in children, and 27 blood samples from suspected cases had been sent for laboratory testing [16]. Table 1 summarises the subsequent surveillance bulletins and Figure 1 shows the progression of suspected and confirmed cases. From 21 July to 28 August 2026, cumulative suspected cases grew from 63 to 324 (about 5.1-fold), while confirmed cases grew from 12 to 42 (about 3.5-fold). The ratio of suspected to confirmed cases rose from 5.3 to 7.7, indicating a growing gap between the two. This divergence could reflect a decline in transmission or diagnostic capability, but it may equally reflect changes in testing capacity, case identification and laboratory turnaround time, or a build-up of pending results. Cumulative positivity decreased from 21.8% on 21 July to 13.4% on 28 August, whereas the crude CFR among confirmed cases increased from 62.9% on 4 August to 66.7% on 28 August. These divergent patterns need careful interpretation, because cumulative positivity reflects the composition of the tested population, while the crude CFR may reflect incomplete follow-up of outcomes and delays between diagnosis and death.
Table 1. Cumulative reported CHPV surveillance figures, Gujarat, 30 June 2026 onward, with derived indicators
	Reporting point
	Suspected
	Confirmed
	Deaths (confirmed)
	Pending
	Cumulative positivity, % (95% CI)
	Crude CFR, % (95% CI)

	21 Jul
	63
	12
	NR
	8
	21.8 (12.9-34.4); 12/55
	NR

	4 Aug
	184
	35
	22
	11
	20.2 (14.9-26.8); 35/173
	62.9 (46.3-76.8); 22/35

	10 Aug†
	225
	39
	25
	13
	18.4 (13.8-24.2); 39/212
	64.1 (48.4-77.3); 25/39

	14 Aug
	257
	41
	27
	11
	16.7 (12.5-21.8); 41/246
	65.9 (50.5-78.4); 27/41

	28 Aug
	324
	42
	28
	10
	13.4 (10.1-17.6); 42/314
	66.7 (51.6-79.0); 28/42


NR, not reported; CFR, case fatality rate; CI, confidence interval. †Data period 30 June-10 August, published on 24 August [14]. The 4 August entry is the bulletin for 3-4 August. Sources: [12-15,17]. Positivity, CFR and 95% Wilson CIs were derived by the authors.
Test positivity
From 21 July to 28 August 2026, cumulative positivity decreased from 21.8% (95% CI 12.9-34.4) to 13.4% (10.1-17.6). Interval estimates (Table 2) indicate that the decrease occurred mostly in the later part of the study period. Interval positivity was 19.5% (13.4-27.6) from 21 July to 4 August, 10.3% (4.1-23.6) from 4 to 10 August, 5.9% (1.6-19.1) from 10 to 14 August, and 1.5% (0.3-7.9) from 14 to 28 August, when 67 new suspected cases yielded only one new confirmed case. Over the whole period there were 30 new confirmed cases from 259 new test results (11.6%; 8.2-16.1%). Pending results (8-13 per time point; 3.1% of suspected cases on 28 August) could have changed cumulative positivity on 28 August by no more than 2.7 percentage points (range 13.0-16.0%), which would not explain the observed decrease.
Table 2. Interval analysis of derived test positivity between successive bulletins
	Interval
	New suspected
	New confirmed
	New results available
	Interval positivity, % (95% CI)

	21 Jul to 4 Aug
	121
	23
	118
	19.5 (13.4-27.6)

	4 Aug to 10 Aug
	41
	4
	39
	10.3 (4.1-23.6)

	10 Aug to 14 Aug
	32
	2
	34
	5.9 (1.6-19.1)

	14 Aug to 28 Aug
	67
	1
	68
	1.5 (0.3-7.9)

	21 Jul to 28 Aug (overall)
	261
	30
	259
	11.6 (8.2-16.1)


CI, confidence interval. Derived by the authors from differences between cumulative bulletins. Intervals are of unequal length and sensitive to reporting lag; they should be read as descriptive trends, not as formal estimates of incidence.
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Figure 1. Surveillance reports for CHPV in Gujarat, 21 July-28 August 2026. (A) Cumulative suspected and confirmed cases. (B) Cumulative and interval test positivity with 95% Wilson confidence limits; the dotted line shows the proportion of AES cases laboratory-confirmed as CHPV in 2024 (64/245), whose denominator is all AES cases and is therefore not directly comparable.
Fatality among confirmed cases
On 28 August the crude CFR was 66.7% (28/42; 95% CI 51.6-79.0%). From 4 to 28 August there were seven additional confirmed cases and six additional deaths among confirmed cases. This cannot be read as an incremental fatality rate, because most of these deaths occurred in previously confirmed cases. Early August reports indicated that all confirmed cases were children under 15 years [15]. Because the CFR includes only confirmed cases, it may overestimate the risk of death among all infected children (see Interpretation of case fatality). No deaths among test-negative suspected AES cases were reported, so the overall mortality of the AES population is unknown.
Geography, vector findings and response
Cases were reported from 12 districts of Gujarat and three of Rajasthan. Patan recorded the most confirmed cases, followed by Sabarkantha [18]. Cases were initially reported in North Gujarat and the Eastern Tribal belt, and early deaths occurred in Rajasthan's Salumbar district [21]. Cases were subsequently reported in Panchmahal, Kheda, Aravalli, Gandhinagar, Anand, Rajkot and Bhavnagar [12,22]. Cases were also reported in the Saurashtra region, where sandflies are less common, and a state livestock official described cases as "sporadic" rather than "clustered" [18]. More than 1,000 sandfly and other vector samples collected in Gujarat and Rajasthan during the 2024 and 2026 outbreaks were tested for virus and none was positive, although the reports do not distinguish between the two years [18]. The NJORT, with state authorities and national organisations, is investigating human, animal and vector components [10]. When the outbreak began, the state advised that children with suspected disease be transferred immediately to hospitals with oxygen and ventilator facilities [14].
Comparison with earlier events
Table 3. Selected CHPV-related outbreaks in India (not for direct comparison)
	Event
	Reported burden
	Case fatality
	Notes

	Andhra Pradesh, 2003
	329 suspected, 183 deaths
	About 56%
	Retrospectively linked to CHPV [4]

	Central India, 2003-04
	Multiple states
	56-75%
	Range from review literature [3]

	Gujarat, 2004
	Eastern districts
	Not tabulated
	Laboratory-confirmed CHPV encephalitis [5]

	Maharashtra, 2007
	Nagpur division
	Not tabulated
	Paediatric outbreak [6]

	India, June-15 Aug 2024
	245 AES; 64 CHPV-confirmed
	33% among all AES (82 deaths)
	Largest in about 20 years [9]

	Gujarat, 30 Jun-28 Aug 2026
	324 suspected; 42 confirmed
	66.7% among confirmed
	Present study


AES, acute encephalitis syndrome.
The proportion of AES cases confirmed as CHPV is based on all AES cases in 2024 but only on laboratory-tested suspected cases in 2026, so the two proportions cannot be compared. Of the 245 AES cases reported in 2024, 64 (26.1%; 95% CI 21.0-32.0%) were confirmed as CHPV infection.
Discussion
Principal findings
The published data describe a large, geographically dispersed paediatric encephalitis outbreak in western India with a high crude fatality rate among laboratory-confirmed cases. The most informative pattern is the widening gap between suspected and confirmed cases. Cumulative positivity fell from 21.8% to 13.4%, and interval analysis shows very few new laboratory-confirmed cases since mid-August (one new confirmed case among 67 new suspected cases) while suspected cases continued to rise. This resembles 2024, when only about 25% of AES cases were confirmed as CHPV [9]. The pattern is consistent with heightened awareness of AES and wider identification of AES cases with causes other than CHPV. It is also consistent with reporting delays, later negative results, problems with specimen quality or timing, changes to the suspected case definition and low assay sensitivity. Aggregate data cannot distinguish between these possibilities, which is a further reason for line-listed reporting.
Implications for laboratory diagnostics
The speed of diagnosis in a rapidly progressing illness determines whether treatment starts in time. Testing blood or cerebrospinal fluid (CSF) for viral RNA by RT-PCR in the early stages of disease would probably be more informative than antibody testing, because antibodies take time to form. IgM ELISA may be useful once some time has passed since symptom onset [9]. Practical considerations include maintaining the cold chain during sample collection and transport to a reference laboratory, the 8-13 results pending at any time, and the development of multi-pathogen panels (for example, Japanese encephalitis virus, dengue virus, enteroviruses and bacterial meningitis) so that a CHPV-negative sample leads to other possible causes rather than a diagnostic dead end. Because many suspected cases test negative, the proportion of patients who receive an aetiological diagnosis is as important a laboratory indicator as the number of CHPV-positive results. Quality-assured molecular testing at district level is therefore a priority for laboratories.
Interpretation of case fatality
The crude CFR of 66.7% could considerably overstate the fatality risk among all infected people and should be interpreted with caution. Laboratory confirmation probably identifies preferentially those with severe or fatal disease, who are more likely to receive prompt diagnostic evaluation, including post-mortem sampling. People with mild or subclinical infection, or who are never diagnosed, fall outside both the numerator and the denominator. Serological evidence indicates wider circulation of the virus than laboratory-confirmed cases reflect [3]. Pending results, and patients still in hospital whose outcomes are right-censored, add further uncertainty. Incomplete follow-up and the delay from illness onset to death are known to bias case fatality estimates in either direction during emerging infectious disease outbreaks [23]. Interpretation of official mortality statistics is a further source of uncertainty. A Ministry statement of 3 August associated 22 deaths with the virus among "suspected" cases, whereas agency bulletins reported 22 deaths among "confirmed" cases [14,15]. This study used the agency bulletins' classification. The crude CFR should therefore be reported with its numerator, denominator and 95% confidence interval, as in Table 1, rather than as a measure of infection fatality risk. Finally, the crude CFR cannot be compared directly with the 33% reported for 2024 unless case definitions, ascertainment, denominators and outcome follow-up are shown to be equivalent.
Unresolved transmission questions
The primary suspected vectors are sandflies (Phlebotomus and Sergentomyia spp.) [3,7]. Given the absence of positive vector samples, the scattered geographical distribution and the cases reported in Saurashtra [18], additional vectors, animal reservoir hosts and ecological factors may be involved. Failure to detect infected arthropods does not mean absence of infection, because sensitivity depends on when and which arthropods were sampled and on the amount of sampling. Integrated human-animal-vector (One Health) surveillance using common laboratory techniques and protocols would be beneficial, with negative results reported together with the sampling effort.
Health-system and societal effects
Severe paediatric encephalitis requires emergency paediatric care and referral centres equipped with oxygen and ventilators; the state directed smaller facilities to give initial treatment to children with encephalitis and then refer them immediately to larger facilities. It is reasonable to expect households to incur costs (travel, hospital fees, lost wages of the primary caregiver), but none of the literature reviewed provides quantitative data on the economic impact of severe paediatric encephalitis, so no estimate of the economic burden can be made. This should be addressed by health economics research.
Strengths and limitations
The strengths of the method are its explicit derivations, interval estimates that reduce reliance on cumulative series, uncertainty intervals, and clear separation of reported from derived data. The limitations are numerous. First, the data are secondary media reports of state bulletins rather than primary line lists. Second, reports of the same bulletins were often contradictory. For example, a report published on 24 August described a bulletin of 225 suspected cases with data ending on 10 August, which may be misread as a subsequent decrease in cases [14]. Early reports of confirmed cases also differed on 13 July (seven confirmed according to the Health Minister [16]; six infected children in another summary [21]). We used series with stated data cut-off dates. Third, the definition of a suspected case may have changed over time. Fourth, results pending at each time point influence both positivity and the crude CFR. Fifth, no demographic information (age, sex), onset-to-admission interval, treatment, specimen types or CSF data were available, so assay performance could not be assessed. Finally, the analysis is limited to Gujarat bulletins and does not estimate the national burden of CHPV. CHPV outbreaks are not necessarily national epidemics, and the evidence here suggests a regional outbreak in Gujarat and Rajasthan.
Proposed research framework for laboratory medicine
These are suggestions, not accepted practice. Each requires formal agreement from each implementing institution and access to individual patient-level data.
Study A: diagnostic accuracy of molecular versus serological CHPV detection
This would be a prospective, multicentre, consecutive-recruitment diagnostic accuracy study conducted according to STARD 2015 [24]. The population would be children aged under 15 years meeting the AES definition at participating tertiary care hospitals. The index tests would be RT-PCR on blood and CSF and IgM ELISA on serum and CSF. Because there is currently no single gold standard, a composite reference standard (positive RT-PCR in blood or CSF, or IgM seroconversion in paired sera) would be used [25], with latent class analysis as a sensitivity analysis. Outcomes would be sensitivity, specificity, positive and negative predictive values, positive and negative likelihood ratios, and turnaround time, analysed separately by days since symptom onset. Sample size would be determined from the expected sensitivity and the target precision once a pilot prevalence is available. Given an anticipated positivity of about 13-20%, several hundred suspected cases per participating hospital would be needed to estimate sensitivity precisely.
Study B: explainable early-deterioration prediction model
This study would develop and externally validate a model identifying children with suspected CHPV or AES at risk of deterioration, reported according to TRIPOD+AI [26] and assessed for risk of bias with PROBAST [27]. Sample size would be justified using formal criteria [28]. Candidate predictors would include baseline clinical characteristics (fever duration, Glasgow Coma Scale score, seizure history), routine laboratory results (for example glucose, electrolytes, inflammatory markers and CSF parameters) and the RT-PCR cycle threshold where applicable. The primary outcome would be coma or death within a specified time frame. Penalised regression would be compared with gradient-boosted models, Shapley value attribution would be used as an exploratory method to explain the model [29], and temporal and geographic validation, calibration, decision curve analysis [30] and subgroup performance would be assessed. For transparency and reproducibility, the study would report complete case flow, handle missing data explicitly, prevent predictor leakage from tests performed after the outcome, and include prospective evaluation before clinical implementation.
Study C: geospatial and laboratory early-warning system
District-level AES counts, test positivity, laboratory turnaround times, climate and land-use covariates and entomological indices would be integrated into a Bayesian space-time model [31] to identify districts at risk. Performance would be evaluated prospectively by timeliness of alert, false-alert rate and lead time compared with passive reporting.
Study D: health-economic evaluation
This study would address the gap identified under health-system and societal effects by estimating household-level and health-system-level costs of CHPV-related AES from actual cost data.
Recommendations
1.	Improve surveillance transparency. Publish de-identified line-listed surveillance data with a clearly defined case definition, a specific data cut-off date and the current status of pending diagnostic tests.
2.	Report results and clinical outcomes consistently. Report laboratory-confirmed results and clinical outcomes with explicit denominator definitions, observation periods and data cut-off dates, and do not characterise the epidemic by cumulative headline figures alone.
3.	Increase district-level diagnostic capability. Improve the availability of high-quality RT-PCR testing at district level, include multi-pathogen encephalitis panels, and establish standard practices for sample collection, transport, storage and processing.
4.	Coordinate human-animal-vector surveillance. Create a coordinated surveillance system across humans, animals and vectors, and report all negative and positive results together with the sampling effort and level of testing.
5.	Strengthen seasonal referral preparedness. Before each monsoon season, establish and test referral pathways for oxygen support and paediatric intensive care to allow prompt emergency treatment and smooth transfer between levels of care.
6.	Develop vaccines and antivirals. Because no vaccine or antiviral is licensed for CHPV infection, continue to invest in the development of vaccine candidates and antiviral drugs.
Conclusions
Surveillance data for 2026 indicate a major CHPV-related encephalitis outbreak in Gujarat and Rajasthan; as of 28 August the crude CFR was 66.7% among confirmed cases. The widening gap between suspected and confirmed cases during August shows the importance of interpreting reported case counts together with laboratory testing capacity, pending tests and completeness of outcomes. These findings cannot show whether a nationwide CHPV epidemic is under way, estimate the total burden of illness, or estimate the financial impact of the outbreak. Standardised surveillance reporting, timely access to appropriate molecular diagnostics, and validated predictive and early-warning models are key requirements for laboratory medicine and public health preparedness. Future studies should combine laboratory results, epidemiological surveillance and clinical outcomes, document methods accurately, validate externally and define uncertainties clearly, so that public health action rests on adequate surveillance data rather than overstating limited data.
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