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1. Introduction

Oral manifestation is common in HIV
infection. There are several diseases in the oral
mucous. OC is caused mainly Candida albicans
(C.a.). C.a.is the principal fungi isolated from
the mouth and frequently present in the oral
cavity of healthy adults as a part of the normal
mouth flora. But OC is rarely present healthy
people. Many persons are receiving infection of
Candida albicans and have a possibility to
become oral candidosis, but it is rarely to be
OC healthy people, because Candida albicans is
weak fungus, host immunity suppress the
growth of C. albicans. Usually OC is seemed
when host local immune response is decreased
like as xerostoma, radiation therapy, or when
oral flora is changed greatly like as antibiotic
therapy. And also some diseases that decrease
host immunity like as immunosuppressant, after
plantation, HIV infection. So, OC is usually

called opportunistic infectious disease. HIV

infects to the CD4 T cell that key cell of
immunity, and CD4 level decreases because of
destroyed by HIV. When some people caused
HIV infection, the CD4 level is decreased and
immune response is decreased, by it, sometimes
OC comes to be seen into the oral mucous. The
people receive suitable chemotherapy and
continue high level of CD4 and good immunity,
the OC does not appear. But the CD4 level is

decreased for some reason, sometimes OC

' appeared. As for OC, there is closely

relationship with host immunity. To diagnose
OC precisely is important that to act as a
guideline of host immunity, to predict HIV
infection, to progress to AIDS. OC is important
clinical maker of HIV infection include
symptomatic individual and ability of immune
response. Of cause it is important to diagnose
distinguishes to another oral manifestation like
as oral hairy leukoplakia.

There are several methods to diagnose OC. It

is able to divide it to two, one is clinical
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examination and the other is laboratory
examination. About the clinical examination,
the clinicians diagnose by looking with or
without instrument. Clinical examination, it
heavily depends on clinician’s type, practice,
training and condition of examination, it has
possibility of miss diagnosis, but clinical
examination is useful not only epidemiological
survey but alse usual diagnosis and treatment.
Several references were reported about the
accuracy of diagnosis about OC and the
difference of the accuracy by the type of
clinicians. The purpose of this investigation
was to evaluate the diagnostic accuracy of
diagnose candidosis of different diagnose
methods, and which factors might be influence

the usefulness of clinical examinations,

2. Methods

Search strategy

A Medline and PubMed search was conducted
between 1980 and 2001 Oct. using the key
words * candida or candidosis or candidiasis °
and ‘ oral’ or ‘mouth * and ¢ HIV’ or “AIDS °
and ‘diagnose or diagnosis or diagnosed or
validity or sensitivity or specificity * for

English and japanese language studies.

Study selection

Papers were selected as followed
Select the references that compare a clinical
dental diagnosis of oral candida in HIV
infection against another type of diagnosis.
Select the references that compare an

examiner of oral candida in patients with

HIV when investigators take place at within
two weeks.

Delete the case reports, review articles, paper
with no epidemiological data, paper with no

clintcal examination

Data extraction
To evaluate the accuracy of diagnosis and to

determine which factor influence the accuracy,
we extract several data from references as
followed

Who did diagnose

Where the examination took place

How the training of examinee

How the condition of examination

How the time between two different
examination

Type of candida

Total participant number

The number of candidosis that diagnosed by
dental clinicians

The number of candidosis that diagnosed by
other type of examinee

To assess the accuracy of the medical

clinicians’ findings, we calculated sensitivity,
specificity, positive predictive value and

negative predictive value using dental

clinicians’ findings as a gold standard.

3. Results

Search result

We identify 836 references by Medline using
key words. We selected three references
according inclusion criteria. Two reports are
and medical

compared dental c¢linicians’
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clinicians’, and one is compared dental
clinicians’ and self diagnose. We cannot find
the paper that comparing dental clinicians’ and

laboratory diagnose.

Data extraction

We extracted data from three papers. Three
of three reports described about how the
training of clinicians? who did diagnose?, how

the type of candidiasis?, total participant

how the condition of examination. No reference
reported about the treatment of oral candidiasis.

To assess the accuracy of the medical
clinicians® findings, we calculated sensitivity,
specificity, positive predictive value and

negative predictive value using dental

clinicians’ findings as a gold standard.

number. Only one of three described about

Table 1 Dental diagnosis vs self diagnosis

paper n type of candida | n with candida | sensitivity | specificity]| PPV | NPV
Patton (2001) [245 PC 26 46.2 92.7| 429 935

Table 2 Dental diagnosis vs medical diagnosis

paper n type of candida | n with candida | sensitivity | specificity} PPV | NPV

Criz(1996) |14  ECandPC | 2 s 42| 667 766
EC 25 19.0 100.0{ 100.0, 85.2

pC 22 36.4 100.0| 100.0[ 899

Hilton (2001) |355| ACand ECandPC | 6 69 716 311 912
AC 11 63.6 71.5 6.7 98.4

EC 33 57.6 73.3] 18.1] 944

'PC 32 75.0 749 229/ 968

PC : pseudomembranous candidiasis

EC : erythematous candidiasis

AC : angular cheilititis

PPV : positive predictive value

NPV : negative predictive value

About the Patton’s report, total participants

with HIV is 245, number that dental staff
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diagnosed as OC is 26 (pseudomembranous
candidiasis oniy, prevalence is 10.6%). In case
of participant self-diagnosis, the number Pt
diagnosed as OC is 28 (all pesudomembranous
candidiasis, prevalence is 11.4%). The number
of frue positive is 12, the number of true
negative is 203. The sensitivity is 46.2, the
specificity is 92.7, PPV is 429, and NPV is
93.5. (Table 1)

About the Cruz’s report, the number of total
participants with HIV is 146, number that
dental staff diagnosed as OC is 42 (EC and PC,
the prevalence is 29.4%). The number that
medical staff diagnosed as OC is 18 (EC and
PC, the prevalence is 12.3%). The number of
true positive is 12, the number of true negative
is 98, the sensitivity is 28.6, the specificity is
94.2, the PPV is 66.7, and the NPV is 76.6.
When we stratified by the type of OC lesion,
EC was diagnosed by the dental staff in 25
(17.1%); the medical examiners diagnosed EC
in 4 (2.7%). The number of true positive is 4,
the number of true negative is 121. The
sensitivity is 19.0, the specificity is 100.0, the
PPV is 100.0, and the NPV is 852. PC is
diagnosed by dental clinicians in 22 (15.1%);
the medical examiners diagnosed PC in 8
(5.5%). The number of true positive is 8, the
number of true negative is 124. The sensitivity
is 36.4, the specificity is 100, the PPV is 100,
and the NPV is 89.9,

About the Hilitons report, the number of
total participants with HIV is 355, number that
dental staff diagnosed as OC is 61 (all type of
OC include, prevalence is 17.2%). The number

that medical staff diagnosed as OC is 105 (all
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type of OC include, prevalence i529.6 %). The
number of true positive is 39, the number of
true negative is 228. The sensitivity is 63.9, the
specificity is 77.6, the PPV is 37.1, and the
NPV is 91.2. Angular cheilitis is diagnosed by
dental clinicians in 11 (3.1%), the medical
examiners diagnosed AC in 105 (29.6 %), and
the number of true positive is 7, the number of
true negative is 246, The sensitivity is 63.6, the
specificity is 71.5, the PPV is 6.7, and the NPV
is 98.4. Erythematous candidiasis is diagnosed
by dental clinicians in 33 (9.3%), the medical
staff diagnosed EC in 105 (29.6%), and the
number of true positive is 19, the number of
true negative is 236, The sensitivity is 57.6, the
specificity is 73.3, the PPV is 18.1, the NPV is
94.4. Pseudomemblanous candidiasis s
diagnosed by dental clinicians in 32 (9.0%), the
medical examiners diagnosed PC in 105
(29.6 %), and the number of true positive is 24,
the number of true negative is 242. The
sensitivity is 75.0, the specificity is 74.9, the
PPV is 22.9, and the NPV is 96.8. (Table 2)

4. Discussion

This systematic review has found that
medical pratitiioners under diagnose oral
candidasis, especialy EC, in HIV infection.
OC does not cause death of Pt with HIV
directly, but OC concern with quality of life,
especially eating. Some reports described that
immunity response falls off furthermore by the
occurrence of OC. To detect OC as early and
precisely as possible is important for

improvements of immunity power not only the



improvement of QOL. Pts with HIV have
opportunity that consults a medical staff. But
usually medical staff does not have special skill
that looking intraoral mucous and detect oral
manifestation as different from dental staff. It
has possibility that medical staff misdiagnoses
or under diagnose OC. We attempt systematical
Medline search and analyse these papers that
mentioned the difference of OC diagnose
accuracy of Pts with HIV between dental staff
and other type of examinee. We searched three
paper, two references are compared dental staff
and medical staff, one reference is compared
with dental staff and Pt self diagnose.

About the two reference that compare with
dental staff and medical staff, both paper
reported about the training of examirer.
According to it, all dental and all medical staff
received training. In spite of receiving training,
compare the sensitivity between dental staff
and medical staff, medical staff indicated low
sensitivity. As the type of OC, erythematous
candidiasis is the lowest. Low sensitivity means
that medical staff misses the sign of oral
manifestation and oral disease. It cause miss
treatment and it have a possibility that HIV
related disease would turn to worse.

We established some hypothesis. One is about
the training. Two papers mentioned about
training, and all examiner received training.
Although all medical staffs were receiving the
training there are many misdiagnosis. To
diagnose OC by looking examination, it needs
special skill, and it is obtained by training and
experience. Even if they were receiving the

training, it was not sufficient.

Second reason is problem of the use
instruments. About the Cruz’s report, dental
staff used dental mirror and overhead light; on
the other hand, medical staff used tongue blade
and handheld light. Dental mirror is doing the
structure that was suited to see mouth inside
sufficiently. It is thought as difficulty to
scrutinize mouth inside with tongue blade. Also
strength of light will influence the accuracy of
diagnosis. If mouth inside is dark diagnosis is
become difficult especially in the case of
erythematous candidiasis.

The position relation between the examiner
and patient is also important. If the examiner
and participant sit face to face, the examination
become more difficult better than participant lie
down.

About the self-diagnosis, we calculate the
sensitivity and specificity using results of
dental staff examination as a gold standard, it
showed low sensitivity. It may be because it is
difficult to see mouth inside with self oneself
and the problem of instruments.

In this study, we use the results of dental
staff as a gold standard, but we do not have
evidence whether dental clinical examination is
a gold.

Furthermore we must analyze systematically
the accuracy of diagnosis about clinical
examination and laboratory examination.

It is expected that they can have the result
equivalent to the dentist that it depends on
training and experience etc. even if doctor. But
the CD4 level of the patients is not low who are
receiving treatment, by the improvement of anti

HIV medicine and therapy. Along with it, the
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frequency of OC has decreased. It is expected

that the opportunity pile up the experience

decrease besides the doctor even the dentist,
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