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Abstract

Background: Human immunodeficiency viral (HIV) infection is considered a risk factor for development of
necrotizing fasciitis (NF). However, NF in HIV-infected patients has been rarely described, with no population-level
data on the epidemiology, clinical features, resource utilization, and outcomes in this group.

Methods: We conducted a retrospective, population-based cohort study, using the Texas Inpatient Public Use
Data File to identify hospitalizations with diagnoses of both HIV infection and NF for the years 2001-2010.
Denominator data for incidence estimates were derived from the annual reports by the Texas Department of Health
on the number of patients living with HIV infection in the state. The incidence of HIV-associated NF, demographic
characteristics, clinical features, resource utilization, and outcomes were examined.

Results: There were 27,863,025 hospitalizations during study period, with 74 having reported HIV infection and
NF. The annual incidence of NF hospitalizations associated with HIV infection remained unchanged (p=0.3428). The
overall incidence of HIV-associated NF was 14 hospitalizations per 100,000 person-years. Among NF
hospitalizations 57% required care in an ICU. One or more chronic non-HIV comorbidities were reported in 55% of
NF hospitalizations and one or more organ failure in 49%. The mean inflation-adjusted total hospital charges were
$106,563 and the mean hospital length of stay was 19 days, with no significant change over study period. Twelve
(16.2%) patients died and 47% of survivors had routine home discharge.

Conclusions: The present cohort of HIV-associated NF is the largest reported to date. The incidence of NF was
markedly higher than that reported in the general population. Non-HIV chronic illness and organ failure occurred
each in about half of NF hospitalizations. Management in an ICU was commonly required and patients had high
mortality rate. The sources of the observed findings require further study.

used the Texas Inpatient Public Use Data File (TIPUDF), a
longitudinal data set maintained by the Texas Department of State
Health Services [15]. The data set includes detailed de-identified
inpatient discharge data from all state-licensed hospitals, with the
exception of those exempt by state statute from reporting to the Texas
Health Care Information Collection. Exempt hospitals include a) those
that do not seek insurance payment or government reimbursement
and b) Selected rural providers, based on bed number and local county
population [15]. The facilities included in the mandated report
account for 93% to 97% of all hospital discharges. The TIPUDF data
set includes demographic, clinical, resource utilization, and outcome
information. The data set includes up to 25 discharge diagnoses, and
up to 25 procedures, coded using the International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM).

Data on the annual number of patients living with HIV infection in
Texas (based on actual diagnosis, including both HIV and AIDS; see
also under sensitivity analysis below) was obtained from the annual
reports released by the Texas Department of Health [16]. Because we
used a publicly available, de-identified data set, this study was
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determined to be exempt from formal review by the Texas Tech
Health Sciences Center Institutional Review Board.

�6�W�X�G�\���3�R�S�X�O�D�W�L�R�Q

We used ICD-9-CM codes to identify Texas residents hospitalized
with both HIV infection (codes 042.XX) and a primary or secondary
diagnosis NF (code 728.86) between 2001 and 2010.

�'�D�W�D���&�R�O�O�H�F�W�L�R�Q

We collected data on patients’ age, race (categorized as non-
Hispanic black [black], non-Hispanic white [white], Hispanic, and
other), health insurance (categorized as private, Medicaid, uninsured,
and other), chronic co-morbid conditions (based on the Deyo-
Charlson index) [17], obesity, smoking, drug and alcohol abuse, other
sites of infection (Supplementary Appendix 1), reported
microorganisms (Supplementary Appendix 2), type and number of
failing organs (Supplementary Appendix 3), admission to an intensive
care unit (ICU), life support interventions [mechanical ventilation,
central venous catheterization, hemodialysis, and tracheostomy]
(Supplementary Appendix 4), total hospital charges, hospital length of
stay, and disposition at the end of hospitalization. Severity of illness
was based on the number of failing/dysfunctional organs (OF), as
modelled by the coding system reported by Lagu et al. [18]. The
gender of hospitalizations with a diagnosis of HIV-associated NF
could not be examined due to its masking by the state of Texas among
patients with diagnoses of HIV, alcohol, or drug abuse.

�2�X�W�F�R�P�H�V

The primary outcome was hospital mortality. Secondary outcomes
included number and type of OF, resource utilization, and disposition
among hospital survivors.

�'�D�W�D���$�Q�D�O�\�V�L�V

Because TIPUDF provides discharge-level, rather than patient-level
information, we reported HIV-associated NF events as number of
hospitalizations. We calculated incidence rates of patients’
hospitalizations with a diagnosis of HIV-associated NF per 100,000
populations living with HIV infection.

We performed multiple sensitivity analyses to examine the
robustness of our incidence estimates. Although TIPUDF is reported
to include 93%-97% of annual hospital discharges, we reanalyzed the



Other conditions, n (%)b

Smoking 16 (21.6)

Drug abuse 10 (13.5)

Alcohol abuse 6 (8.1)

Obesity 2 (2.7)





patients with HIV-associated NF. Other sites of infection were
reported in the general population with NF in 30% [26] to 76% [27] of
patients.

Microbiology data were not reported in 40.5% of HIV-associated
NF hospitalizations. Underreporting was also noted by others in
national data sets, with microbiology information absent in up to 65%
[28]. We found predominance of monomicrobial pathogens in our
cohort, mostly Gram-negative bacteria, with rare reporting of Group A
streptococci. However, HIV infection (as well as other
immunosuppressive states) has been considered among the risk factors
for a polymicrobial type of NF [4], and our findings are in contrast
with the polymicrobial etiology of most events of NF in the general
population [4]. Our findings may have been affected by
underreporting of microbiology, analysis restricted to HIV-associated
NF hospitalizations without other reported sites of infection, and
administrative data precluding information on specimen sources.
Microbiology findings were often not described in case reports
[1,5,8,9,12], though tended to be monobacterial isolates when reported
[6,10,13].

Necrotizing fasciitis is commonly considered to be a critical illness,
with reports in the general population often focused on patients
managed in the ICU [26]. There are no reports from the US describing
ICU utilization in NF in the general population. We found that 57% of
HIV-associated NF hospitalizations required ICU care. Use of ICU
was mentioned in 4 patients described in prior case reports of HIV-
associated NF [7,8,11,13]. Our findings are similar to those reported
by Widjaja et al. [27] and Das et al. [24], showing need for ICU care in
63% and 56% of their patients, respectively. Nevertheless, critical care
utilization patterns vary across countries [29) and regionally [30],
limiting a direct comparison. Indeed, focus only on ICU-managed NF
can underestimate the burden of NF in the population.



data sets do not provide information on pathological confirmation of
NF diagnosis, raising a potential of misclassification. Nevertheless, NF
diagnoses were reported very sparingly in our population. Indeed the
small number of HIV-associated NF hospitalizations, even at a
population-level examination over a 10-year period, has limited our
trend analyses and overall estimates of patient, resource, and outcome
attributes. In addition, the morbidity burden of HIV-associated NF in
the present study, as judged by rate of ICU admission and hospital
length of stay, is comparable to reports on NF in the general
population [2,24,27,31]. On the other hand, we cannot exclude
underestimation of HIV-associated NF in our cohort. Finally, our case
identification approach is similar to prior investigations of NF in the
general population [20,31].

Microbiology data were not reported in the many of HIV-associated
NF hospitalizations in our cohort, with similar limitation noted by
others [28]. In addition, we restricted our analysis to HIV-associated
NF hospitalizations without additional reported sites of infection. Both
factors affect the interpretation of our findings. However, alternative
approaches at a population level can be impractical.

The use of administrative data in our study precluded access to
information on the timeliness of diagnosis of HIV-associated NF and
to details, time course, and appropriateness of antimicrobial therapy
and resuscitative interventions, all of which may vary across
institutions and individual clinicians and likely have affected the
observed resource utilization and outcomes. However, as noted earlier,
similar constraints affect interpretation of prior studies in the general
population with NF [20,31]. The masking of patients’ gender by the
state precluded examination of its patterns and associations in this
study. Finally, because the state of Texas does not provide tools to
convert hospital charges to costs, we reported hospital charges rather
than costs of care, limiting comparisons with other cost data.
However, the available charge data allowed comparisons within state
population and with selected studies of NF in the general population.

�&�R�Q�F�O�X�V�L�R�Q

We report the first population-level study to date of HIV-associated
NF, describing markedly higher incidence than in the general
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