Use of Laboratory Test Data to Describe Histoplasmosis Epidemiology In the United States

Revised Abstract

Histoplasmosis can be a devastating invasive fungal disease caused by
Histoplasma capsulatum. Twenty-six states are considered endemic for H.
capsulatum, as defined using skin testing data collected from US military
recruits between 1958-1969. Today, histoplasmosis surveillance is a notifiable
disease in only 11 states, limiting our knowledge of histoplasmosis
epidemiology. We explored the use of Histoplasma antigen laboratory test
(HALT) data to describe the epidemiology of histoplasmosis. HALT data were
extracted from the laboratory information system of ARUP Laboratories for
the years 2007, 2008, and 2009. Data were cleaned and analyzed using version
9.2 of the SAS System (SAS Institute Inc, Cary, NC, USA). Positivity
proportions and binomial distribution estimates (BDE) for HALT were
calculated using exact binomial methods. We assessed the precision of
histoplasmosis proportion estimates for each state using 99% upper
confidence limits. HALT data were available for 45 states (n=31201) with TX,
CA, OH, AR, and KY, constituting >15,000 tests. For the years 2007-2009, 14
states provided high resolution estimates (BDE<0.0573) of histoplasmosis
prevalence. The states were ranked in order of prevalence. Most cases of
histoplasmosis consistently occurred in the age group 40-49 years. This study
was delimited to HALT data from a single reference laboratory. With complete
laboratory data from all labs in the US, HALT data may be a useful source for
histoplasmosis surveillance.
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Figure 1. Histoplasmosis exposure study using skin tests
performed on US Navy recruits, ages 17-21, during the years
1958-1969. This map was generated using the data published
by Edwards et al. (1973) and shows the degree of positive
proportions (% positive) of skin testing by state.
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Histoplasma Antigen Laboratory Test (HALT) Data

Table 1. HALT Data by State

Methods

Study Period
 Study period includes years 2007, 2008, and 2009

Data Sources
Histoplasma Antigen Laboratory Test (HALT) Data

(1 Data Collection

« HALT data were extracted from the database of ARUP Laboratories,
a clinical reference laboratory
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Patient identification
Histoplasma Antigen Test Result
Age

Gender

Geographic location

« Data were cleaned and deduplicated using SAS, version 9.2 (SAS
Institute Inc., Cary, NC, USA)

O Data Analysis

©)
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Multiple patients — one per year

Mixture of positive & negative results- 1 positive counted
Quality control eliminated

Human data only (animals eliminated)

« Data were compiled into a spreadsheet (Microsoft Excel, 2010)
« Data were uploaded into the JMP Pro 9 software (SAS, Inc.)
 Positive proportions (per state) were calculated

« Binomial distribution estimates (per state) were calculated

« States with stable HALT data were determined
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Binomial distribution estimates weighted by total tests
Cutoff established at upper 99% confidence limit

 Individual cases were evaluated for positive proportions of HALT

by
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Age
Gender
Geographic distribution

Notifiable Disease Data

(1 Data Collection

 States with notifiable disease data were identified using the Council
of State and Territorial Epidemiologists (CSTE) website
(http://www.cste.org/ )

* Of these states, states in common with those with stable HALT data
were noted

 Individual state department of health websites were visited for data
collection

« Histoplasmosis counts and rates were recorded

O Data Analysis

« Data were compiled into a spreadsheet (Microsoft Excel, 2010)
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Total numbers of cases per year

Rate per 100,000 population per year
Rate by gender

Rate by age
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Figure 8. Reported Histoplasmosis Cases by Gender

per State (2007-09)
Note: *states with HALT data

Age Group (years) of electronic disease reporting. Notifiable disease data are limited by state department of health resources.

Figure 9. Frequency of Reported Histoplasmosis
Cases by Age Group (AR, IL, KY; 2007-09)
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For monitoring of the occurrence of histoplasmosis, HALT data could be useful if laboratory test data from
all laboratories are compiled for a more complete dataset.
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