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Interpretation of Papanicolaou Smear Test and Gram Stain Results for the Diagnosis of
Infectious Vaginitis is Affected by Knowledge of Additional Related Test Results
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Background: Infectious vaginitis is a common gynecologic disease that is primarily caused by three pathogens (Trichomonas vaginalis, Gard-
nerella vaginalis, and Candida species). The aim of this study was to confirm the effects of other infectious vaginitis-related test results on the in-
terpretation of Gram stain and Papanicolaou (Pap) smear test results for disease diagnosis.

Methods: A total of 300 vaginal samples were collected from women presenting symptoms of vaginitis. The presence of the three previously
mentioned pathogens was evaluated using both a Gram stain and Pap smear test, and interpreted twice by 4 different observers. The first inter-
pretation was performed without any information, and a second interpretation was performed with knowledge of results of an Affirm VPIII test
that was used to diagnose infectious vaginitis. The results from the two interpretations were compared and the sensitivity and specificity of both

tests were evaluated.

Results: For the Gram stain samples, the detection rates of G. vaginalis were increased in the second interpretation by 6.2%, while the detec-
tion rates of Candida spp. were decreased by 0.3%. For the Pap smear test samples, the detection rates of G. vaginalis were increased in the sec-
ond interpretation by 7.0%, and the detection rates of Candida spp. were increased by 2.0%. The sensitivity of both tests was increased in the
second interpretation by 5.5% to 66.7%. There was no difference in the specificity between the two interpretations.

Conclusions: We demonstrated that there is significant inter-observer variation when using Gram stain and Pap smear test results to diagnose
infectious vaginitis. The detection rates and sensitivity of both tests changed when the results from an additional test were incorporated into the
interpretation. Additional studies are needed to develop objective criteria and a standardized interpretation system for the evaluation of results

from these diagnostic tests.
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Fig. 1. Gram stained vaginal smear for (A) Gardnerella vaginalis and (B) Candida species. (A) Variable Gram-stained coccobacilli on the squamous
vaginal epithelial cells (clue cell) (Gram stain, 1,000x). (B) Gram positive pseudohyphae or budding yeast (Gram stain, 1,000x).
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Fig. 2. Papanicolaou (Pap) smear for (A) Gardnerella vaginalis vaginalis and (B) Candida species. (A) Squamous vaginal epithelial cells coated with
coccobacilli (clue cell) (Pap stain, 1,000x). (B) Squamous vaginal epithelial cells with pseudohyphae and yeasts (Pap stain, 1,000x).
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Table 1. Detection numbers and rates of Papanicolaou (Pap) smear test and Gram stain (n=300)

Average Detection Average Detection

3 1
Pathogens Reading Pap Pap Il Pap Il Pap IV oo — Gram | Gram Il Gramlll  Gram IV Rate of Gram stain
G. vaginalis 1st 80(26.7)" 58(19.3) 49(163) 57(19.0) 244 (20.3)* 63(210) 75(250) 60(200) 79(26.3) 277 (23.1)*
2nd 95 (30.7) 80(31.0) 73(243) 79(26.3) 327 (27.3) 93(31.0) 88(29.3) 78(260) 92(307) 351 (29.3)
Candidaspp.  1st 17 (5.7) 13 (43) 5(17) 14(47) 49 (4.1) 20(67) 1767 27000 18(60) 82 (6.8)
2nd 18 (6.0) 22(7.3) 17 (5.7) 16 (5.3) 73 (6.1)F 18 (6.0) 17 (5.7) 22(7.3) 21(7.0) 78 (6.5)
T vaginalis 1st 0(0.0) 0(0.0) 2(07) 0(0.0) 2(0.2) 0(0.0) 0(0.0) 1(0.3) 0(0.0) 1(0.1)
2nd 1(03) 0(0.0) 0(0.0) 0(0.0) 1(0.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
*P<0.05; *I-IV are the results by 1st reader-4th reader, respectively; *( ) was expressed in units of percentage (9%).
Table 2. Sensitivity and specificity of Gram stain
Gram It Gram Il Gram Il Gram IV
Pathogens  Reading®
Sensitivity* Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
G. vaginalis 1st 589 96.6 65.3 93.7 56.8 97.1 69.5 93.7
(48.4-68.8) (92.8-98.5) (54.7-74.5) (89.2-96.4) (46.3-66.8) (93.4-98.8) (59.1-783) (89.2-96.4)
2nd 83.2 93.5 779 93.2 75.8 97.1 81.1 92.7
(73.8-89.8) (89.1-96.3) (68.0-85.5) (88.6-96.1) (65.7-83.7) (93.4-98.8) (71.4-88.1) (88.0-95.7)
Difference +24.3 -3.1 +12.6 -0.5 +19.0 0 +11.6 -1.0
Candidaspp. st 77.8 979 722 98.6 83.3 95.7 61.1 97.5
(51.9-92.6) (95.2-99.1) (46.4-89.3) (96.2-99.5) (57.7-95.6) (92.5-97.7) (36.1-81.7) (94.7-98.9)
2nd 83.3 98.9 778 989 88.9 979 83.3 979
(25.9-89.8) (96.7-99.7) (51.9-92.6) (96.7-99.7) (63.9-98.1) (95.2-99.1) (57.7-95.6) (95.2-99.1)
Difference +5.5 +10 +5.6 +0.3 +5.6 +2.2 +22.2 +0.4

*( ) represents 95% confidence interval; *I-IV are the results by 1st reader-4th reader, respectively; *Sensitivity and specificity in units of percentage (0%b); $1st and 2nd, read-
ing without and with information respectively.

Table 3. Sensitivity and specificity of Papanicolaou (Pap) smear test

Pap I Pap Il Pap lll Pap IV

Pathogens Reading®

Sensitivity* Specificity* Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
G. vaginalis ~ 1st 76.8 96.6 55.8 97.6 484 98.5 53.7 97.1
(66.8-84.6) (92.8-98.5) (45.3-65.9) (94.1-99.1) (38.1-58.8) (95.4-99.6) (43.2-63.9) (93.4-98.8)
2nd 979 99 75.8 96.1 69.5 96.6 76.8 97.1
(91.9-99.6) (96.1-99.8) (65.7-83.7) (92.2-98.2) (59.1-78.3) (92.8-98.5) (66.8-84.6) (93.4-98.8)
Difference +21.1 +2.4 +20 -15 +21.1 -19 +23.1 0
Candida spp.  1st 722 98.6 61.1 99.3 22.2 99.6 66.7 99.3
(46.4-89.3) (96.2-99.5) (36.1-81.7) (97.2-99.9) (7.4-48.1) (97.7-99.9) (41.2-85.6) (97.2-99.9)
2nd 94.4 99.6 94.4 98.2 889 99.6 83.3 99.6
(70.6-99.7) (97.7-99.9) (70.6-99.7) (95.7-99.3) (63.9-98.1) (97.7-99.9) (57.7-95.6) (97.7-99.9)
Difference +22.2 10 +33.3 -1.1 +66.7 0 +16.6 +0.3

*( ) represents 95% confidence interval; *I-IV are the results by 1st reader-4th reader, respectively; *Sensitivity and specificity in units of percentage (9%b); $1st and 2nd, read-
ing without and with information respectively.
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