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A test with a commercially developed porphyrin test agar was examined for the identification of Haemophilus
spp. The porphyrin test agar method was compared with the conventional paper strip satellite method in tests
with 187 isolates and was found to be easier to perform and interpret, giving a sensitivity of 98.7% and
specificity of 94.7%.

The genus Haemophilus contains a number of species
which are important human and animal pathogens, as well as
several species which reside in humans as endogenous flora.
Speciation of Haemophilus isolates in the clinical laboratory
has been primarily based on the requirement for hemin (X
factor) or NAD (also known as V factor or coenzyme I) or
both. Haemophilus influenzae is a frequently isolated bacte-
rial pathogen causing pyogenic meningitis, arthritis,
epiglottitis, and facial and orbital cellulitis in the pediatric
population (8, 15, 20). It is also a frequent cause of pneumo-
nia and other infections in adults (4, 15, 16). This bacterium
requires both the X and V factors. The endogenous respira-
tory species, Haemophilus parainfluenzae, although rarely
pathogenic, has recently become a more frequently isolated
pathogen in clinical specimens (1-3, 5-7, 12-14, 16, 22, 24,
25, 27). It requires only the V factor. The methods currently
used for the determination of these growth factor require-
ments rely on the supplements being added to defined agar
media or being impregnated in disks or strips placed on agar
plates. These methods are time consuming to perform, and
interpretation of the results is often difficult and can lack
reproducibility (9-11, 21). Another method for differentia-
tion is based on the ability of non-hemin-requiring species to
use b-aminolevulinic acid (ALA) as a substrate for porphyrin
synthesis (17). Until recently the only methods for porphyrin
testing relied on a tube test (17, 21) or a reagent disk (23). We
evaluated a new commercially available porphyrin test agar
(PTA) (Remel, Lenexa, Kans.) to determine its practicality
and reliability when compared with a conventional satellite
method (which is frequently used in clinical laboratories) in
which impregnated paper strips are used. Since PTA is a
proprietary product, the composition of the agar is not
available, but it does contain chocolate agar as an ingredient
of the medium.

Laboratory strains and isolates obtained from clinical
specimens were grown for 18 to 24 h on chocolate agar. In
the conventional method, a saline suspension of six or more
colonies was made and used to inoculate a Mueller-Hinton
(MH) agar plate onto which X and V factor strips (BBL
Microbiology Systems, Cockeysville, Md.) were placed as
recommended by the manufacturer. The PTA was inocu-
lated with a single colony from the same chocolate agar
plates. The inoculation was carried out by making a pencil
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line streak and stab. Both the MH and the PTA plates were
incubated for 18 to 24 h at 35°C under 5 to 10% CO2.
The MH plates were examined for growth around the

paper strips. Growth around both the X and V strips
indicated dependence on hemin and NAD, whereas growth
around the V strip only indicated hemin independence. The
PTA plates were examined under UV illumination (wave-
length, 350 nm). Bacteria capable of utilizing ALA in the
biosynthesis of porphyrins produced orange fluorescence
along the streak or the stab or both. Hemin-dependent
organisms, which lack the enzymes necessary for heme
synthesis and do not synthesize porphyrins, produced no
fluorescence. Each method was interpreted independently
without knowledge of the results of the other method.
We compared the results obtained from the PTA test with

the results from the conventional satellite method, a test
which is routinely used in clinical microbiology laboratories
for the identification of H. influenzae and H. parainfluenzae
(Table 1). Of the 187 isolates which we tested, 38 were found
to be non-hemin requiring by the conventional method. We
also found 38 isolates to be porphyrin positive by the PTA
method. Among the porphyrin-positive isolates, two isolates
gave false-positive results (i.e., fluorescence when both the
X and V factors were required) and two isolates gave
false-negative results (i.e., no fluorescence and no X factor
requirement), as was confirmed by the conventional satellite
test. We further observed four isolates which were weakly
positive or fluoresced in the area of the stab only.
There was a 98% agreement between the PTA method and

conventional satellite methods when the two procedures
were compared for determining X factor requirements of
Haemophilus isolates. We found that the sensitivity of the
PTA test was 98.7% and the specificity was 94.7% compared
with the conventional method.
The bacterial strains giving inconsistent results were fur-

ther tested by using quad plates (Remel) and the biochemical
tests, ornithine, urea, and indole. One of the PITA-false-
positive isolates was found to be porphyrin negative upon
retesting and was identified as H. influenzae by the biochem-
ical testing coupled with the hemolysis results on horse
blood. Four isolates which were weakly positive on PTA
were identified as H. parainfluenzae. Three of these isolates
were biotype II and one fit the classification of the unnamed
taxon B described by Kilian (18). Of the two false-negative
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TABLE 1. Comparison of the PTA test with the conventional
satellite test for hemin-independent porphyrin synthesis

No. of isolates giving the following result:
Test

True-positive True-negative False-positive False-negative

PTA 36 147 2 2
Satellite 38 149 0 0

isolates, one was identified as H. parainfluenzae biotype II

and the other was lost to further identification.
Isolates of Haemophilus spp. which gave different results

on the PTA versus the conventional satellite test were
further evaluated by using the porphyrin tube test (PTT)
(Remel). The PTT was done as recommended by the manu-
facturer. Twenty Isolates, including American Type Culture
Collection cultures of H. influenzae and H. parainfluenzae,
were tested simultaneously to determine the correlation
between the two porphyrin tests. There was good correlation
between these two methods. Two isolates gave weak posi-
tive reactions with the PTT, whereas only one isolate was
weakly positive with the PTA test. There was only one
false-negative isolate with the PTA test and the PTT gave
only a weakly positive reaction for the same isolate. There
was a 94% sensitivity with the PTA test when compared with
the PTT.
The PTA method of determining porphyrin production

was also compared with the commercially available ALA
reagent disk (Remel) (25). For the 53 isolates tested (Table
2), the PTA method was more sensitive than the ALA disk
method, identifying six porphyrin-producing isolates. The
disk method identified only four isolates. Results of both
methods were verified by the conventional satellite strips.
The serious nature of many Haemophilus infections dic-

tates that proper identification of species be made. The
porphyrin test has been recommended as the method of
choice in identifying Haemophillus spp. (19). The results in
this study indicate that the PTA test is more sensitive than
the ALA-containing disks in this determination.
The PTA test was considerably easier and faster to inter-

pret than the growth around the X and V strips. Oftentimes
the growth on the MH plates was very faint, making it
difficult to interpret the results. The porphyrin media also
eliminated the interpretation problem which can arise if the
basal media, i.e., MH, tryptic soy agar, or brain heart
infusion, used in the satellite test contains trace amounts of
hemin. Erroneous results have been reported due to incon-
sistencies in the X factor content in these complex media
(9-11). Carry-over of X factor with the inoculum has also
been reported in a significant number of cases when testing
for X factor requirement in the conventional manner, and H.
influenzae may store hemin when grown on primary isolation
medium (26). This problem also is avoided with porphyrin
testing.
Another advantage of the system described here was the

TABLE 2. Comparison of the PTA test and the ALA disk test for
hemin independent porphyrin synthesis

No. of isolates giving the following result:
Test

True-positive True-negative False-positive False-negative

PTA 6 47 0 0
ALA disk 4 47 0 2

method of inoculation, which required only one colony, as
opposed to the suspension of six or more colonies that was
required for the satellite plates. Therefore, the time neces-
sary for inoculation of plates was less. The PTA test was
more economical than the satellite test since multiple bacte-
rial isolates could be inoculated onto a single PTA plate. The
satellite test required saline, basal agar plates, and X and V
strips.
Although the cost of each porphyrin test is about the

same, there are several advantages to using the PTA test
rather than the PTT. The PTA plates are much easier to
inoculate (requiring only a pencil line streak from a single
colony). At least five separate isolates can be grown on a
single plate. The orange fluorescence produced by bacteria
capable of utilizing ALA in the biosynthesis of porphyrins on
PTA is not inoculum dependent. Therefore, there is no need
for subculturing from primary isolation media. The PTT
requires that a heavy inoculum from growth on an appropri-
ate medium be suspended in the ALA substrate (19). This
often requires a subculture from the primary isolation plate
onto a chocolate agar plate for overnignt growth before
inoculation of the PTT.
The stability of the ALA is also a factor. Stability of the

substrate in the PTA plates is maintained at 4°C for 8 weeks
from the date of manufacture. Although not an insurmount-
able problem, the ALA substrate for the PTT does necessi-
tate special storage requirements (-20°C) and additional
handling.

This study suggests that the PTA test, coupled with horse
blood agar hemolysis, is as effective as the PTT for the
identification of Haemophilus spp. requiring the X factor.
However, because oxidase-positive and catalase-positive
bacteria commonly found in the oropharynx can make heme
and heme precursors from the ALA in the porphyrin agar,
assurances must be made that the morphology of the bacte-
ria being tested is consistent with Haemophilus spp.
(A preliminary report of this work has been presented [J.

L. Gadberry and M. A. Amos, Abstr Annu. Meet. Am. Soc.
Microbiol. 1984, C269, p. 281].)

We thank Delight Cain for secretarial assistance and typing the
manuscript.
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