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Purpose: To compare the clinical characteristics of hypertensive uveitis patients, with and without cytomegalovirus (CMV)
infection.

Methods: CMV polymerase chain reaction (PCR) was performed on the aqueous humor of 61 patients with hypertensive uveitis.
Patients were divided into CMV positive and negative groups. Sex, age, age at first attack and at first diagnosis, duration of at-
tack, number of attacks, interval between attacks, and surgical history were investigated, and the visual acuity, intraocular pres-
sure (IOP), and corneal endothelial cell density were measured. Blood tests were conducted to determine the inflammation in-
dex, antibody titers of CMV, and herpes simplex virus, with toxoplasma and toxocariasis evaluations. With these results, the dif-
ferences between the two groups were confirmed.

Results: Compared with the CMV negative group, the CMV positive group showed a significantly higher trough IOP (p = 0.007)
and a greater difference in corneal endothelial cell counts of the affected eye and the fellow eye (p = 0.048). The CMV positive
group exhibited iris degeneration (73.3%), whereas the CMV negative group showed lesions in 47.8% (p = 0.085). No statisti-
cally significant differences between the two groups were evident in terms of leukocyte count, inflammation index, antibody titers
to CMV, HSV, toxoplasma, or toxocariasis.

Conclusions: CMV anterior uveitis was characterized by high IOP and corneal endothelial cell loss in the affected eyes. The
CMV positive group had more corneal lesions and iris degeneration than the CMV negative group; however, the two groups
showed no significant serological differences. When the clinical features of hypertensive uveitis are present, a routine corneal
endothelium test and CMV PCR should be performed periodically, to initiate antiviral agent treatments along with IOP and in-
flammation controls.
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Table 1. Characteristics of CMV positive and CMV negative hypertensive uveitis

Clinical characteristic Total population CMV positive CMV negative P
(n = 61) patients (n = 15) patients (n = 46)
Age (years) 54.11 + 15.43 52.27 + 16.58 54.72 + 15.18 0.597
Sex (M:F) 43:18 13:2 30:16 0.192°
Duration of follow-up (months) 50.79 + 42.70 43.28 + 21.13 53.23 + 47.61 0.893*
Number of attacks 4.01 £ 5.30 5.13 £ 7.10 3.65 + 4.61 0.905%
Baseline BCVA 0.74 + 0.25 0.84 + 0.21 0.71 + 0.26 0.090*
BCVA at the last examination 0.66 + 0.30 0.73 + 0.32 0.64 + 0.29 0.257*
Baseline average RNFL thickness 75.50 + 17.20 74.60 + 13.31 75.85 + 18.62 0.786
CCT 568.95 + 55.60 563.27 + 47.01 570.80 + 58.48 0.652"
Spherical equivalent -1.46 + 2.82 -2.39 + 3.11 -1.00 + 2.60 0.134"
Patients with glaucoma 44 (72.13) 11 (73.33) 33 (71.74) 0.593"
Patients who underwent glaucoma surgery 17 (27.87) 3 (20.00) 14 (30.43) 0.524
Lens status of phakic eye 55 (90.16) 13 (86.67) 42 (91.30) 0.630"

The medical records and the ophthalmic test results were able to compare the overall characteristics between patient groups with CMV positive
and CMV negative hypertensive uveitis. Values are presented as mean + standard deviation or number (%).
CMV = cytomegalovirus; M:F = male:female; BCVA = best-corrected visual acuity; RNFL = retinal nerve fiber layer; CCT = central cor-

neal thickness.
*Student’s r-test; ‘chi-square test; ‘Mann-Whitney’s U-test.
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Table 2. Patients list of CMV positive hypertensive anterior uveitis

& 31T 4= Igich E T AN
tﬂ:rl 4 ESR, CRP 59
Toxocariasis®] tst H
Ao Solat Aol

HHE A Ffsto]
% 4=, CMV, HSV, Toxoplasma,
2E5Y 52 Hug 49e F
3131t Table 3).

No. of Real-time/ Duration Corneal Presence
Patient  Age Initial ~ Initial e mRNA Ganciclovir Last of /U Uveitis status manifesta involv Systemic Glaucoma
no. (years) BCVA IOP omatics CMV BCVA et tion —— disease s surgery
PCR Status (ECD)
1 67 M 0.6 20 2 Present PO 0.6 67.6 Chronic Edema Yes DM, Yes No
Eyedrop inflammation ~ (619) Latent TB
2 55 M 1 10 0 Present PO 1 61.9 Chronic Ring like  Yes None Yes Trabecule
Eyedrop inflammation ~ opacity ctomy,
(800) Ahmed
valve imp.
3 25 F 1 18 3 Present PO 1 86.27 Acute Ring like  Yes None No No
Eyedrop recurrent opacity
(1285)
4 60 M 1 16 1 Present Eyedrop 0.5 49.2 Acute KP Yes None Yes No
recurrent (948)
5 61 F 1 40 2 Present PO 1 34.4 Acute KP Yes None Yes No
Eyedrop recurrent (834)
6 72 M 0.8 46 2 Present PO 0.8 22.67 Acute Coin Yes None Yes Ahmed
Eyedrop recurrent shaped valve imp.
lesion
(1012)
7 57 M 06 41 1 Present PO 0.8 60.5 Acute Small Yes None Yes No
Eyedrop recurrent multiple
opacity
(2457)
8 52 M 1 19 1 Present PO 1 47.57 Acute KP Yes None Yes No
Eyedrop recurrent (2493)
9 48 M 0.1 46 3 Present None 1 54.53 Acute KP Yes None Yes Ahmed
recurrent (2079) valve imp.
10 60 M 06 21 2 Present PO 1 3 Acute KP Yes None No No
Eyedrop recurrent (2262)
11 46 M 1 35 3 Present PO 0.8 27.13 Chronic KP Yes DM No No
inflammation  (2057)
12 27 M 06 32 2 Present PO 0.8 38.33 Acute KP No None Yes No
recurrent (2754)
13 69 M 05 34 1 Present PO 0.8 334 Chronic KP No None Yes No
Ointment inflammation  (2132)
14 19 F 1 26 1 Present PO 1 30.63 Acute KP No None Yes No
Eyedrop recurrent (2538)
15 66 M 1 55 2 Present PO 0.5 35.1 Acute KP No HTN Yes No
recurrent (2941)

Clinical features and progress of the enrolled CMV positive hypertensive anterior uveitis patients were summarized.

CMV = cytomegalovirus; BCVA = best-corrected visual acuity; F/U = follow-up; IOP =

intraocular pressure; PCR = polymerase chain reaction; ECD = endothelial cell

count; M = male; PO = per os (orally); DM = diabetes mellitus; TB = tuberculosis; F = female; KP = keratic precipitate; HTN = hytertension.
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EZHCMV PCR /¢l gEAltollA -4
orele 33.15 + 12.21 mmHg® S4J91 $kx}£9] 37.85 +
11.31 mmHgo] B3}l § @& Aoz 3elL gl o) B4
4 o= JATHp=0.199). 1t FR717F 52| 2 A]
oFkS CMV PCR 949l FAlo A= 11.60 + 2.87 mmHg
o] o= 24991 ALl F#IQHet 9.39 + 3.28 mmHg
o Hjale] © o 7k HATHp=0.007) (Fig. 1).
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g & =9 ¢ F A F CMV PCR FAQl BHfto]|
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ZUEE A 4 }0}04 Qre] zfol & BRIt Ay CMV
PCR S4¢l AL 375.87 + 784.80 cells'mm’A2.
oFAj o] SRS 857.80 + 855.33 cellsymm’Z ¢ = ofo}
ZrP oA 2 = 2ol g I 4= Q) THp=0.048) (Fig. 2).
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Apof A BER] HQFO] Zfubo el Aol G tHFig. 3B). 1
231 274 FR}F ERpol A T ZHar=HEo|(Fig. 3C), 724
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Q1= i eK(Fig. 3D).

Het® HM3IE-

A SRR A = 227(47.83%) 014 S S B
THp=0.085, chi-square test). 25A] o]z} 2kx}o] AAkel uk
Qtoll w]af s2muke] Bt A FA9IE axdo] el
IU(Fig. 4A, B) 60A] WA} 3kxpo] Wit AAekmt ] wa}
Eeukg] WGk Al 8t B 71E 9 s el
37t B kFig. 4C, D).

B2 o

p=0.119*

p =0.007"

Peak IOP Trough IOP

B CMV positive patients CMV negative patients

Figure 1. Peak and trough intraocular pressure (IOP) of cyto-
megalovirus (CMV)-positive and CMV-negative hypertensive
uveitis. In the CMV polymerase chain reaction (PCR) positive
patients, the peak IOP during the duration of the disease was
found to be lower than that of the negative patients, but no stat-
istically significant difference was observed (p = 0.199).
However, the trough IOP during the duration of the disease was
statistically significantly higher in the CMV PCR-positive pa-

&3 W 5 OFA O}z jxe=ks L . . . . *

FA R B CMV g AL Rt AR o A = tients than in the negative patients (p = 0.007). Student’s
117(73.33%) 04 SAHA o] EIE %A, CMV & t-test; "Mann-Whitney’s U-test.
Table 3. Immunologic status of CMV positive and CMV negative hypertensive uveitis

. Total population CMV positive CMV negative

Variable (n = 61) patients (n = 15) patients (n = 46) p-value
WBC 7.02 +2.03 6.74 + 1.41 7.13 £2.25 0.831"
Segmented 56.88 + 9.72 5773 + 7.42 56.53 + 10.61 0.713
Lymphocyte 32.54 + 8.28 32.58 +7.33 32.53 + 8.75 0.984"
ESR 13.42 + 9.20 16.83 + 10.32 11.48 + 8.13 0.109"
CRP 0.24 + 0.58 0.40 + 0.86 0.17 £ 0.40 0.507"
RA factor 12.03 + 34.76 3.46 + 1.64 17.75 + 44.41 0.518"
CMV IgM 0 0 0 N/A
CMYV IgG 176.83 + 61.44 172.49 + 67.70 178.63 + 59.85 0.966"
HSV IgM 0 0 0 N/A
HSV IgG 7.33 £ 8.47 12.12 + 11.83 5.45 + 6.02 0.198"
Toxoplasma IgM 0 0 0 N/A
Toxoplasma IgG 0 0 0 N/A
Toxocariasis Ab 0 0 0 N/A

There was no statistically significant difference in serologic tests between patient groups with CMV positive and CMV negative hypertensive
uveitis. Values are presented as mean =+ standard deviation number (%).
CMV = cytomegalovirus; WBC = white blood cell; ESR = erythrocyte sedimentation rate; CRP = C-reactive protein; RA = rheumatoid fac-
tor; IgM = immunoglobulin M; IgG = immunoglobulin G; Ab = antibody.
*Student’s t-test; TMann—Whitney’s U-test.
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Figure 2. Baseline and intereye differences of corneal endothelial
cell density of cytomegalovirus (CMV)-positive and CMV-neg-
ative hypertensive uveitis patients. A lower corneal endothelial cell
density was found in the CMV polymerase chain reaction positive
patients, but no statistically significant difference was noted (p =
0.244, student’s -test). However, we also examined the corneal en-
dothelial cell density in the opposite eye to determine the difference
in binocularity, and the results showed a significant difference between
CMV-positive and negative groups (p = 0.048, Mann-Whitney’s
U-test). ECD = endothelial cell count.

Figure 3. Different corneal manifestations of cytomegalovirus (CMV) positive hypertensive anterior uveitis patients. A 25-year-old
female patient with CM V-positive anterior uveitis showed a coin-like lesion (A) and a 55-year-old male patient showed ring-like
opacity (B). In addition, a 27-year-old male patient showed a simple keratic precipitate (C) and a 72-year-old male patient showed

multiple keratitic precipitate with iris pigmentation (D).

Figure 4. Iris changes associated with cytomegalovirus positive hypertensive anterior uveitis. When compared to the normal oppo-
site eye (A), the iris atrophy was observed within the affected left eye (B) of a 25-year-old female patient. A 60-year-old male patient
showed a spongy-like change of inferior iris stroma of the affected eye (D), compared to the normal opposite eye (C).
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Figure 5. Serial changes of a 55-year-old male patient. At baseline examination, superior ring-like opacity of the cornea was shown
(A) and after 2 months, aggravation of ring like opacity was observed (B). Round stromal opacity at the center of the ring-like opac-
ity appeared 5 months later (C). After 7 months, ring like opacity was improved (D).
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