Thesis Title Major Causes and Development of Suitable Laboratory

Diagnostic Panel for Infectious Uveitis in Northern-Thai

Population
Author Miss. Natedao Kongyai
Degree Doctor of Philosophy (Biomedical Science)

Thesis Advisory Committee

Asst.Prof.Dr. Wasna  Sirirungsi Advisor

Assoc.Prof.Dr. Kessara Pathanapitoon, M.D. Co-advisor

Asst.Prof.Dr. Pranee Leechanachai Co-advisor

Prof.Dr. Aniki Rothova, M.D. Co-advisor
ABSTRACT

Uveitis is the major cause of severe visual impairment leading to blindness.
Patients in all age groups are affected, which makes uveitis an important public health
problem worldwide. While infectious uveitis is usually treated with antibiotics, uveitis
arising from unknown causes is conventionally treated with steroids or other
immunosuppressive agents. With long term steroid treatment, patients may potentially
experience serious adverse side effects. Thus, an accurate etiological diagnosis is
important for an effective treatment.

Systematic study of infectious uveitis in Thailand is currently lacking. This
study aims to investigate the major causes of uveitis in the Northern Thai population

and to establish a suitable panel of laboratory diagnosis.
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Two hundred and fourty Northen-Thai uveitis patients attending the
Ophthalmology Clinic, Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine,
Chiang Mai University, were enrolled in this study. Singleplex real-time polymerase
chain reaction (PCR) and Goldman-Withmer Coefficient Analysis (GWC) were used
to identify the incidence of cytomegalovirus (CMV), herpes simplex virus type 1 and
2 (HSV-1, HSV-2), varicella zoster virus (VZV) and Toxoplasma gondii (T.gondii) in
uveitis patients.

Results reveal that singleplex real-time PCR for CMV, HSV-1 and VZV
detection had comparable sensitivity at 30 copies. The lowest concentrations of HSV-
2 and T.gondii for singleplex real-time PCR detection were 300 copies and 3 copies,
respectively. Using singleplex real-time PCR, 96 of all 240 (40.0%) patients with
infection were diagnosed. CMV was the most common cause (67/240, 27.9%) in all
anatomical types of uveitis. Other pathogens detected, in descending order, were
T.gondii (4.2%), VZV (3.3%), HSV-2 (2.5%) and HSV-1 (2.1%). The rate of CMV
infection in anterior uveitis (AU), intermediate uveitis (IU), posterior uveitis (PU) and
panuveitis (PanU) were 13/69 (18.8%), 3/21 (14.3%), 25/70 (35.7%) and 26/80
(32.5%), respectively.

The information obtained from this study motivated us to establish duplex
real-time PCR for CMV diagnosis, and additionally for HSV-1, HSV-2, VZV and
T.gondii. The resulting technique had comparable sensitivity comparing CMV/HSV-1
and CMV/VZV duplex real-time PCR to singleplex real-time PCR for each pathogen.
In contrast, CMV/HSV-2 and CMV/T.gondii duplex real-time PCR had the lower
efficacy. We further attempted to optimize the multiplex real-time PCR for

simultaneous detection of CMV, HSV and VZV. Under optimal conditions, the
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diagnostic efficiency of multiplex real-time PCR was investigated in known positive
samples for CMV, HSV and VZV. The efficiency of CMV and VZV diagnosis was
comparable to singleplex real-time PCR, with 100% true positive cases. However, in
HSV detection, only 4 of 11 cases (36%) were diagnosed by multiplex real-time PCR.
Thus, it appears that multiplex real-time PCR could be used for CMV and VZV
diagnosis, but multiplex real-time PCR conditions should be further developed for
HSV detection.

Using GWC, 5/66 (8%) of all samples examined by both methods had positive
results. Five of 23 (22%) patients with infectious anterior uveitis were determined by
GWOC solely, in contrast to 13/23 (57%) who were positive solely by real-time PCR.
Combination of PCR and GWC analysis provided better diagnostic efficiency. The
developed duplex real-time PCR had however lower cost and work-load. Based on the
cost of GWC analysis and above mentioned results, GWC may not suitable as a

routine diagnostic method in the resource-limited country.
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