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Table 4 HR of regression from non-smoking CIN1/2 according to the serum micronutrients and nutrient intake questionnaire

n  Person-months Events Cumulative 2-year Hazard ratio for regression (95 % CI)
rate (95 % CI) - -
Unadjusted p value  Adjusted model p value

Serum retinol p for trend 0.292

Low (<55.2) 62 809.8 39 67.0 (54.5-79.0) 1 1

Medium (55.2-67.9) 70 922.3 41 62.8 (50.9-74.6) 0.93 (0.60-1.44) 0.75 1.03 (0.65-1.63) 0.908

High (>67.9) 58 743.4 39 71.4 (58.7-83.1) 1.08 (0.69-1.68) 0.742 1.21 (0.74-1.98) 0.448
Serum o-carotene p for trend 0.883

Low (<5.1) 46 560.7 28 64.4 (50.1-78.5) 1.00 1.00

Medium (5.1-9.7) 62 789.7 38 66.1 (53.3-78.4) 0.97 (0.60-1.59) 0.918 1.22 (0.73-2.05)  0.449

High (>9.7) 82 1,125.1 53 68.7 (57.9-79.0) 0.93 (0.59-1.47) 0.76 1.26 (0.75-2.11) 0.384
Serum f-carotene p for trend 0.206

Low (<28.3) 45 583.9 26 60.1 (45.8-74.7) 1.00 1.00

Medium (28.3-57.6) 61 780.1 41 75.7 (62.7-86.9) 1.16 (0.71-1.90)  0.557 1.20 (0.71-2.03) 0.488

High (>57.6) 84 1,111.5 52 65.5 (54.8-76.0) 1.03 (0.64-1.65) 0.91 1.23 (0.73-2.07)  0.439
Serum zeaxanthin/lutein p for trend 0.024

Low (<42.9) 56 729.3 34 64.8 (51.4-77.8) 1.00 1.00

Medium (42.9-57.3) 61 817.3 38 66.7 (54.2-78.9) 1.00 (0.63-1.59) 1 1.12 (0.69-1.84) 0.642

High (>57.3) 73 928.9 47 68.6 (57.1-79.5) 1.05 (0.68-1.64) 0.813 1.25 (0.78-2.01) 0.352
Serum cryptoxanthin p for trend 0.129

Low (<11.2) 47 650.1 28 64.7 (50.0-79.1) 1.00 1.00

Medium (11.2-22.1) 61 740.7 38 68.2 (55.3-80.4) 1.23(0.75-2.00) 0.414 1.24 (0.74-2.08) 0.412

High (>22.1) 82 1,084.7 53 67.5 (56.8-77.8) 1.16 (0.73-1.83)  0.536 1.35 (0.82-2.22) 0.231
Serum lycopene p for trend 0.269

Low (<19.8) 63 805.3 37 63.2 (50.7-75.7) 1.00 1.00

Medium (19.8-35.8) 63 827.7 43 73.8 (61.5-84.8) 1.11 (0.71-1.72)  0.651 1.17 (0.73-1.87)  0.51

High (>35.8) 64 842.5 39 64.3 (52.0-76.4) 1.00 (0.63-1.55) 0.962 1.28 (0.79-2.07) 0.316
Serum o-tocopherol p for trend 0.176

Low (<753.0) 60 731.7 39 67.1 (54.7-79.0) 1.00 1.00

Medium (753.0-983.9) 63 829.9 40 67.5 (55.2-79.2) 0.91 (0.59-1.42) 0.676 0.96 (0.60-1.53) 0.866

High (>983.9) 67 913.9 40 66.5 (53.9-78.6) 0.81 (0.52-1.26) 0.344 0.96 (0.60-1.54) 0.859
Retinol intake p for trend 0.892

Low (<190.2) 62 760.7 36 63.5 (50.5-76.4) 1.00 1.00

Medium (190.2-313.1) 63 840.7 41 70.4 (57.9-82.0) 1.04 (0.67-1.63) 0.854 0.90 (0.53-1.54) 0.704

High (>313.1) 65 874.1 42 66.3 (54.5-77.7) 1.02 (0.65-1.59) 0.94 0.86 (0.48-1.53) 0.61
Carotene intake p for trend 0.131

Low (<3,281.4) 47 606.4 29 67.7 (52.7-81.9) 1.00 1.00

Medium (3,281.4-5,042.8) 71 959.6 40 62.1 (50.0-74.2) 0.88 (0.55-1.43) 0.615 0.89 (0.51-1.56) 0.676

High (>5,042.8) 72 909.5 50 70.8 (59.8-81.0) 1.16 (0.74-1.84) 0.515 1.08 (0.60-1.94) 0.804
Vitamin A intake p for trend 0.134

Low (<2,398.8) 50 676.0 28 63.5 (48.8-78.2) 1.00 1.00

Medium (2,398.8-3,466.7) 69 934.1 41 63.8 (51.7-75.8) 1.08 (0.67-1.75) 0.755 1.14 (0.65-1.99) 0.654

High (>3,466.7) 71 865.4 50 72.3 (61.3-82.4) 1.42 (0.89-2.25) 0.14 1.47 (0.79-2.73)  0.218
Vitamin E intake p for trend 0.163

Low (<6.7) 51 631.5 29 61.3 (47.4-75.5) 1.00 , 1.00

Medium (6.7-8.7) 62 884.3 39 66.0 (53.6-78.1) 0.98 (0.61-1.58) 0.932 1.38 (0.70-2.71) 0.354

High (>8.7) 77 959.7 51 70.3 (59.3-80.6) 1.16 (0.74-1.83) 0.519 1.44 (0.67-3.12) 0.352

Cox’s proportional hazard model showing the hazard ratio for regression in a cumulative 24-month period in non-smokers. The adjusted model
was identical to the model used in Table 3. The units of micronutrients are expressed as pg/dL
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Table 5 HR of regression from current smoking CIN1/2 according to the serum micronutrients and nutrient intake questionnaire

n Person-months  Events Cumulative Hazard ratio for regression (95 % CI)
2-year
rat}; (95 % CI) Unadjusted p value  Adjusted model  p value

Serum retinol p for trend 0.43

Low (<55.2) 47  614.0 27 64.0 (49.2-78.6) 1 1

Medium (55.2-67.9) 38 417.6 24 70.5 (53.4-85.7) 1.29 (0.74-2.23)  0.369 1.54 (0.87-2.76) 0.141

High (>67.9) 57 780.5 21 42.9 (30.1-58.3)  0.60 (0.34-1.06) 0.08 0.54 (0.29-1.00)  0.05
Serum o-carotene p for trend 0.898

Low (<5.1) 59 751.9 33 62.5 (49.2-75.8)  1.00 1.00

Medium (5.1-9.7) 53 689.6 22 49.9 (35.3-66.7) 0.72 (0.42-1.24) 0.24 0.85 (0.48-1.53) 0.595

High (>9.7) 30 3706 17 61.8 (43.6-80.2) 1.04 (0.58-1.87) 0.886 1.23 (0.63-2.39)  0.537
Serum f-carotene p for trend 0.667

Low (<28.3) 63 788.0 31 58.1 (44.6-72.2)  1.00 1.00

Medium (28.3-57.6) 53 700.2 27 54.5 (41.1-69.1) 1.02 (0.61-1.71) 0.94 1.07 (0.62-1.86) 0.808

High (>57.6) 26 3239 14 66.6 (44.5-87.0) 1.06 (0.56-2.00) 0.854 1.04 (0.51-2.14) 0915
Serum zeaxanthin/lutein p for trend 0.373

Low (<42.9) 54 640.8 32 63.6 (50.0-77.0)  1.00 1.00

Medium (42.9-57.3) 52 669.4 26 54.1 (40.4-69.0) 0.79 (0.47-1.33) 0.372 0.88 (0.51-1.52) 0.645

High (>57.3) 36  501.9 14 57.6 (37.9-78.8)  0.55 (0.29-1.02)  0.059 0.76 (0.37-1.53) 0.435
Serum cryptoxanthin p for trend 0.866

Low (<11.2) 62 7273 36 67.4 (53.9-80.2) 1.00 1.00

Medium (11.2-22.1) 47 6443 20 48.4 (33.9-65.2)  0.63 (0.36-1.09)  0.098 0.72 (0.39-1.31) 0.279

High (>22.1) 33 4405 16 53.9 (36.6-73.1)  0.73 (0.40-1.31) 0.286 0.85 (0.44-1.64) 0.63
Serum lycopene p for trend 0.517

Low (<19.8) 43 5438 21 55.3 (39.9-71.9) 1.00 1.00

Medium (19.8-35.8) 55 761.7 29 60.8 (46.7-75.1)  0.96 (0.55-1.69) 0.896 0.79 (0.42-1.48) 0.457

High (>35.8) 44 506.6 22 54.4 (39.2-70.9)  1.08 (0.59-1.96) 0.802 0.77 (0.38-1.54) 0.456
Serum o-tocopherol p for trend 0.042

Low (<753.0) 53 5942 34 68.8 (55.5-81.4) 1.00 1.00

Medium (753.0-983.9) 49 7182 19 43.5 (30.1-59.7)  0.47 (0.27-0.83)  0.009 0.53 (0.27-0.94) 0.03

High (>983.9) 40 4997 19 66.7 (46.0-86.0) 0.64 (0.36-1.11) 0.114 0.76 (0.42-1.40) 0.383
Retinol intake p for trend 0.58

Low (<190.2) 50 573.8 29 62.3 (48.3-76.4) 1.00 1.00

Medium (190.2-313.1) 51 6739 25 56.5 (42.1-71.9) 0.74 (0.43-1.26)  0.263 0.76 (0.42-1.37)  0.36

High (>313.1) 41 5644 18 52.3 (36.2-70.6)  0.63 (0.35-1.13) 0.124 0.57 (0.29-1.13)  0.106
Carotene intake p for trend 0.182

Low (<3,281.4) 64 730.7 34 59.8 (46.9-73.1)  1.00 1.00

Medium (3,281.4-5,042.8) 43 6320 22 58.7 (42.7-75.4) 0.72 (0.42-1.24)  0.238 0.71 (0.39-1.31) 0.272

High (>5,042.8) 35 4494 16 52.9 (35.8-72.2)  0.73 (0.41-1.33)  0.309 0.55 (0.25-1.18) 0.122
Vitamin A intake p for trend 0.268

Low (<2,398.8) 65 723.6 36 61.9 (49.1-74.9)  1.00 1.00

Medium (2,398.8-3,466.7) 43 6425 19 49.1 (34.4-66.2) 0.59 (0.34-1.03)  0.064 0.58 (0.31-1.07) 0.081

High (>3,466.7) 34 446.0 17 60.6 (42.2-79.4) 0.74 (0.42-1.32)  0.307 0.60 (0.28-1.32) 0.208
Vitamin E intake p for trend 0.567

Low (<6.7) 61 684.0 32 56.7 (44.1-70.1)  1.00 1.00

Medium (6.7-8.7) 45 720.6 19 49.0 (34.4-66.0) 0.56 (0.32-0.99) 0.047 0.51 (0.25-1.05)  0.066

High (>8.7) 36 4075 21 67.3 (49.6-83.8) 1.02 (0.59-1.77) 0.947 0.56 (0.23-1.38) 0.211

Cox’s proportional hazard model showing the hazard ratio for regression in a cumulative 24-month period in current smokers only. The adjusted

model was identical to the model used in Table 3. The units of micronutrients are expressed as pg/dL
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Table 6 HR of progression from entire CIN1/2 according to the serum micronutrients and nutrient intake questionnaire

n Person-months  Events Cumulative Hazard ratio for progression (95 % CI)
5-year
ratye 95 % CI) Unadjusted p value  Adjusted model p value

Serum retinol p for trend 0.372

Low (<55.2) 128 4,588.2 7 8.7 (3.6-20.1)  1.00 1.00

Medium (55.2-67.9) 132 5,048.8 17 17.1 (10.8-26.6) 2.25 (0.93-5.44) 0.071 2.35 (0.95-5.77)  0.063

High (>67.9) 131 5,210.1 14 143 (8.5-23.7)  1.82 (0.73-4.51) 0.198 2.23 (0.88-5.60) 0.089
Serum «-carotene p for trend 0.669

Low (<5.1) 127 4,506.6 13 154 (8.7-26.2)  1.00 1.00

Medium (5.1-9.7) 133 49555 17 16.0 (10.0-25.0) 1.21 (0.59-2.49) 0.609 1.08 (0.51-2.31) 0.835

High (>9.7) 131 5,385.0 8 9.6 (4.7-19.0)  0.52 (0.22-1.27) 0.153 0.46 (0.18-1.15)  0.098
Serum f-carotene p for trend 0.337

Low (<28.3) 129 4,245.0 18 21.8 (13.6-33.9) 1.00 1.00

Medium (28.3-57.6) 131 5,208.1 7 7.0 3.2-14.7)  0.32 (0.13-0.77) 0.011 0.28 (0.11-0.71)  0.007

High (>57.6) 131 5,394.0 13 132 (7.7-22.3)  0.58 (0.28-1.19) 0.14 0.52 (0.24-1.13)  0.098
Serum zeaxanthin/lutein p for trend 0.772

Low (<42.9) 130 4,611.4 11 12.1 (6.7-214)  1.00 1.00

Medium (42.9-57.3) 130 52915 17 17.9 (11.2-28.0) 1.37 (0.64-2.94) 0.415 1.58 (0.71-3.53)  0.266

High (>57.3) 131 49442 10 9.4 (5.1-17.1)  0.87 (0.37-2.06) 0.756 0.95 (0.39-2.32)  0.908
Serum cryptoxanthin p for trend 0.618

Low (<11.2) 129 4,591.6 12 12.2 (6.9-20.9)  1.00 1.00

Medium (11.2-22.1) 130 4,906.2 16 17.1 (10.6-27.0)  1.26 (0.60-2.67) 0.544 1.37 (0.61-3.06) 0.445

High (>22.1) 132 53493 10 10.5 (5.5-19.7)  0.73 (0.32-1.69)  0.465 0.71 (0.29-1.72)  0.450
Serum lycopene p for trend 0.286

Low (<19.8) 129 4,827.0 15 17.5 (10.5-28.3)  1.00 1.00

Medium (19.8-35.8) 131 4,954.6 11 10.0 (5.6-17.6)  0.71 (0.33-1.55) 0.395 0.61 (0.27-1.36) 0.223

High (>35.8) 131  5,065.5 12 13.1 (7.3-22.9)  0.76 (0.36-1.63) 0.48 0.73 (0.33-1.59) 0.428
Serum a-tocopherol p for trend 0.788

Low (<753.0) 128  5,143.1 11 12.0 (6.6-21.2)  1.00 1.00

Medium (753.0-983.9) 132 5,052.6 11 13.3 (7.4-23.3)  1.01 (0.44-2.33) 0.983 0.91 (0.39-2.10) 0.820

High (>983.9) 131 4,651.4 16 15.7 (9.3-25.8)  1.60 (0.74-3.45) 0.232 1.87 (0.84-4.19) 0.126
Retinol intake p for trend 0.666

Low (<190.2) 130 4,778.5 14 14.7 (8.6-24.4)  1.00 1.00

Medium (190.2-313.1) 130 4,985.2 15 16.7 (9.8-27.7)  1.02 (0.49-2.12) 0.948 1.08 (0.51-2.32) 0.834

High (>313.1) 131 5,083.4 9 9.5 (49-17.7)  0.60 (0.26-1.40) 0.239 0.62 (0.23-1.68) 0.346
Carotene intake p for trend 0.331

Low (<3,281.4) 130 4,578.9 9 10.8 (5.2-21.6)  1.00 1.00

Medium (3,281.4-5,042.8) 131 4,789.0 16 17.6 (11.4-26.7) 2.02 (0.91-4.46) 0.083 2.30 (0.97-5.42) 0.058

High (>5,042.8) 130 5,479.2 10 11.6 (6.2-21.0)  0.94 (0.38-2.33) 0.901 1.19 (0.41-3.44) 0.746
Vitamin A intake p for trend 0.493

Low (<2,398.8) 130 4,510.5 11 122 (6.3-22.9) 1.00 1.00

Medium (2,398.8-3,466.7) 131 4,921.0 16 15.1 (9.4-23.9)  1.33 (0.62-2.87) 0.463 1.32 (0.59-2.97)  0.500

High (>3,466.7) 130 5.415.6 11 12.6 3.8-22.2)  0.84 (0.36-1.95) 0.689 0.92 (0.33-2.54) 0.873
Vitamin E intake p for trend 0.834

Low (<6.7) 130 4,431.0 12 13.8 (7.5-24.7)  1.00 1.00

Medium (6.7-8.7) 130 5,128.1 15 14.1 (8.6-22.6)  1.08 (0.51-2.31) 0.842 1.06 (0.44-2.56) 0.892

High (>8.7) 131 5,288.0 11 12.5 (6.8-22.1)  0.78 (0.34-1.77)  0.55 1.00 (0.30-3.38) 0.998

Cox’s proportional hazard model showing the hazard ratio for progression over a cumulative 60-month period. The adjusted mode] was identical

to the model used in Table 3. The units of micronutrients are expressed as pg/dL
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effects were weaker or not found with a higher level of
serum beta-carotene (HR 0.52, 95 % CI 0.24-1.13,
p = 0.098). In contrast, a high carotene intake did not
show an inverse relationship, but rather a non-significant
increase in progression (HR 2.30, 95 % CI 0.97-5.42,
p = 0.058). There was no significant association between
other serum micronutrients and risk for CIN progression.

Discussion

The role of environmental factors, including micronutrients
and tobacco smoking, in cervical carcinogenesis has been
discussed. Smoking status in particular interfered with
serum levels and intake of carotenoids as shown in
Tables 1 and 2. In smokers, food intake is intrinsically
lower than in non-smokers [22]. From the questionnaires,
the intake per day of all micronutrients, except retinol and
tocopherol, was lower in current smokers than in non-
smokers, suggesting an unbalanced diet resulting from
either smoking or other lifestyle behaviors (Table 1).
Serum levels of alpha-carotene, beta-carotene and crypto-
xanthin were inversely correlated with smoking status, but
alpha-tocopherol was not correlated with smoking status
after adjusting for age, BMI and frequency of alcohol
intake (Table 2). These data were consistent with a previ-
ous report in which smoking was shown to affect serum
beta-carotene levels but to have no effect on alpha-
tocopherol levels [23]. Though alpha-tocopherol and beta-
carotene are well known as antioxidants, the antioxidant
effect of alpha-tocopherol is not due to a reaction with
oxygen. In contrast, beta-carotene does react with oxygen.
This suggests that there is a difference in the mechanisms
of antioxidant reaction [24].

In regression subjects, we expected to find a protective
effect from high serum levels or intake of carotenoids;
however, neither of these had protective effects. We
assume that smoking status modulates dietary intake or
serum levels of micronutrients. Therefore, we investigated
the association between dietary intake or serum levels of
micronutrients and CIN regression, taking into account
smoking status (Tables 3, 4, 5). In non-smoking regression
subjects, regression was significantly related to the serum
levels of zeaxanthin/lutein. This relationship was not found
in current smokers. In a similar example, an isoflavone has
a protective effect for lung cancer, but the effect is abol-
ished by smoking [25]. It was reported that zeaxanthin/
lutein may be a useful marker of intake of leafy vegetables,
spinach, green peas, broccoli and seaweed [260]. Zeaxan-
thin/lutein is chemically more hydrophilic than other
carotenoids such as alpha- and beta-carotene, lycopene and
beta-cryptoxanthin. The mechanisms of a potential pro-
tection against carcinogenesis may include: induction of

apoptosis, inhibition of angiogenesis, enhancement of gap
junction intercellular communication, induction of cell
differentiation, prevention of oxidative damage, and
modulation of the immune system. Serum levels of lutein
have been inversely associated with cytochrome CYP1A2
activity, a hepatic enzyme responsible for the metabolic
activity of a number of putative human carcinogens [27].
High serum levels of alpha-tocopherol tend to have an
inhibitory effect on regression in smokers (Table 4).
There is a similar effect in that supplemental vitamin E,
presumably causing a high concentration of alpha-tocoph-
erol, is associated with an increased risk of lung cancer,
which was confined to current smokers [28]. Alpha-
tocopherol is considered to be an antioxidant, but it might
act as a pro-oxidant [24].

Though a weak and non-significant protective effect of
dietary intake or low serum concentration of beta-carotene
has been observed previously [10, 15, 29, 30], we found
that a medium serum level of beta-carotene showed a
significant protective effect on CIN progression, whereas
this protective effect at higher serum levels of beta-caro-
tene was weaker or abolished (Table 6). These data appear
to be consistent with in-vitro experiments reporting that
very high concentrations of beta-carotene decreased anti-
oxidant and/or induced pro-oxidant effects [31, 32]. Based
on epidemiological studies that have shown an association
between a low intake of carotenes and human cancers [33],
an intervention study was conducted for the prevention of
lung cancer [34]. However, it was paradoxically reported
that high serum levels of beta-carotene induced by oral
supplements promoted lung cancer in male heavy smokers
aged 50-69 years. In CIN, oral beta-carotene supplemen-
tation did not enhance CIN regression in a randomized,
double-blind phase III trial [35]. One explanation for these
failures may be that oral supplements induced extremely
high serum levels of beta-carotene. Taken together, these
data suggest that medium serum levels of beta-carotene
may interfere with CIN progression or cancer development.

There was a discrepancy between the results of dietary
intake and serum levels of beta-carotene. Endogenous
metabolic processes may influence the serum concentra-
tions of micronutrients. In fact, inconsistent results of the
serum levels and dietary intake of alpha-tocopherol in
patients with prostate cancer, and contradictory results of
retinol in patients with cervical cancer, have been reported
previously [14, 36, 37]. Additionally, there is limited die-
tary intake information obtained from questionnaires
because of inherent recall bias. We examined the residual
confounding factors, including passive smoking, the num-
ber of sexual partners, and serum Chlamydia IgG antibody,
in addition to the adjusted model. Despite confounding by
other risk factors included for adjustments, the analyses did
not change the conclusion.
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To our knowledge, this is the first large-scale prospec-
tive cohort study for CIN outcome to report an association
between serum levels of antioxidant micronutrients adjus-
ted for potential confounders including CIN grade, HPV
genotype, age, total energy intake and smoking. To make
our comparisons, we investigated not only serum levels but
also dietary intake of micronutrients, despite the fact that
food-intake questionnaires contain limited information. It
is known that the accuracy of recalling past dietary intake
is influenced by current dietary habits [38]. There are
inconsistent results between previous case—control and
cohort studies. However, our discrepant results did not
reach the conclusion that women with CIN received a
benefit from consuming a beta-carotene-rich diet. How-
ever, not smoking and maintaining high serum levels of
zeaxanthin/lutein, presumably by intake of leafy vegeta-
bles, spinach, green peas, broccoli, and seaweed, are
advantageous for the prevention of cervical cancer.

This study has some potential limitations. We included
only CIN patients with an available serum sample for
measurement of serum nutrients [18]. The majority of CIN
patients already had persistent HPV infection at enrollment
in the present study. If these nutrients play an important
role in preventing persistent HPV infection, we cannot
determine that role in this cohort study. The food intake
contains not only the micronutrients being investigated but
also other nutrients and mixtures. The incident number of
progression cases was small and it was difficult to analyze
by smoking status. A large-scale cohort study with a longer
period of observation is required to clarify the association
between serum levels or dietary intake of micronutrients
and the risk of developing cervical cancer.

Acknowledgments The authors thank: Dr. Tadahito Kanda (Center
for Pathogen Genomics, National Institute of Infectious Disease,
Tokyo, Japan) for his comments on the study design and the manu-
script; the late Mr. Masafumi Tsuzuku (Department of Cytopathol-
ogy, Cancer Institute Hospital, Japanese Foundation of Cancer
Research, Japan) for his cytological review; many others who facil-
itated this study; and all of the women who participated in the study.
This work was supported by a grant from the Ministry of Education,
Culture, Sports, Science and Technology of Japan (Grant Number
12218102) and in part by a grant from the Smoking Research
Foundation.

Conflict of interest The authors declare that they have no conflict
of interest.

References

1. Syrjnen K, Hakama M, Saarikoski S et al (1990) Prevalence,
incidence, and estimated life-time risk of cervical human papil-
lomavirus infections in a nonselected Finnish female population.
Sex Transm Dis 17:15-19

2. Schiffman M, Castle PE, Jeronimo J et al (2007) Human papil-
lomavirus and cervical cancer. Lancet 370:890-907

@ Springer

— 270 —

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Castellsague X, Bosch FX, Munoz N (2002) Environmental

co-factors in HPV carcinogenesis. Virus Res 89:191-199

. Jordan JA, Singer A (eds) (2006) The cervix, 2nd edn. Blackwell

Publishing Ltd, Malden

. Giuliano AR (2000) The role of nutrients in the prevention of

cervical dysplasia and cancer. Nutrition 16:570-573

. Gonzalez CA, Travier N, Lujan-Barroso L et al (2011) Dietary

factors and in situ and invasive cervical cancer risk in the
European prospective investigation into cancer and nutrition
study. Int J Cancer 129:449-459

. Ghosh C, Baker JA, Moysich KB et al (2008) Dietary intakes of

selected nutrients and food groups and risk of cervical cancer.
Nutr Cancer 60:331-341

. Tomita LY, Longatto Filho A, Costa MC et al (2010) Diet and

serum micronutrients in relation to cervical neoplasia and cancer
among low-income Brazilian women. Int J Cancer 126:703-714

. Cho H, Kim MK, Lee JK et al (2009) Relationship of serum

antioxidant micronutrients and sociodemographic factors to cer-
vical neoplasia: a case—control study. Clin Chem Lab Med
47:1005-1012

Garcia-Closas R, Castellsagu X, Bosch X, Gonzélez CA (2005)
The role of diet and nutrition in cervical carcinogenesis: a review
of recent evidence. Int J Cancer 117:629-637

Rock CL, Michael CW, Reynolds RK et al (2000) Prevention of
cervix cancer. Crit Rev Oncol Hematol 33:169-185

Steinmetz KA, Potter JD (1996) Vegetables, fruit, and cancer
prevention: a review. J] Am Diet Assoc 96:1027-1039

Mascio P, Murphy M, Sies H (1991) Antioxidant defense sys-
tems: the role of carotenoids, tocopherols, and thiols. Am J Clin
Nutr 53:1945-2008

Nagata C, Shimizu H, Higashiiwai H et al (1999) Serum retinol
level and risk of subsequent cervical cancer in cases with cervical
dysplasia. Cancer Invest 17:253-258

Sedjo RL, Papenfuss MR, Craft NE et al (2003) Effect of plasma
micronutrients on clearance of oncogenic human papillomavirus
(HPV) infection (United States). Cancer Causes Control 14:319~
326

Nagata C, Shimizu H, Yoshikawa H et al (1999) Serum carote-
noids and vitamins and risk of cervical dysplasia from a case—
control study in Japan. Br J Cancer 81:1234-1237

Matsumoto K, Oki A, Furuta R et al (2010) Tobacco smoking and
regression of low-grade cervical abnormalities. Cancer Sci
101:2065-2073

Matsumoto K, Oki A, Furuta R et al (2011) Predicting the pro-
gression of cervical precursor lesions by human papillomavirus
genotyping: a prospective cohort study. Int J Cancer 128:2898—
2910

Takatsuka N, Kurisu Y, Nagata C et al (1997) Validation of
simplified diet history questionnaire. J Epidemiol 7:33-41
Yoshikawa H, Kawana T, Kitagawa K et al (1991) Detection and
typing of multiple genital human papillomaviruses by DNA
amplification with consensus primers. Jpn J Cancer Res
82:524-531

Miller KW, Yang CS (1985) An isocratic high-performance
liquid chromatography method for the simultaneous analysis of
plasma retinol, alpha-tocopherol, and various carotenoids. Anal
Biochem 145:21-26

Tomita LY, Roteli-Martins CM, Villa LL et al (2011) Associa-
tions of dietary dark-green and deep-yellow vegetables and fruits
with cervical intraepithelial neoplasia: modification by smoking.
Br J Nutr 105:928-937

Palan PR, Mikhail MS, Basu J et al (1991) Plasma levels of
antioxidant fS-carotene and o-tocopherol in uterine cervix dys-
plasias and cancer. Nutr Cancer 15:13-20

Schneider C (2005) Chemistry and biology of vitamin E. Mol
Nutr Food Res 49:7-30



i

Author’s per

Int J Clin Oncol

25.

26.

27.

28.

29.

30.

31.

Shimazu T, Inoue M, Sasazuki S et al (2010) Isoflavone intake
and risk of lung cancer: a prospective cohort study in Japan. Am J
Clin Nutr 91:722-728

Ito Y, Shimizu H, Yoshimura T et al (1999) Serum concentrations
of carotenoids, alpha-tocopherol, fatty acids, and lipid peroxides
among Japanese in Japan, and Japanese and Caucasians in the
US. Int J Vitamin Nutr Res 69:385-395

Ribaya-Mercado JD, Blumberg JB (2004) Lutein and zeaxanthin
and their potential roles in disease prevention. J Am Coll Nutr
23:567S-587S

Slatore CG, Littman AJ, Au DH et al (2008) Long-term use of
supplemental multivitamins, vitamin C, vitamin E, and folate
does not reduce the risk of lung cancer. Am J Respir Crit Care
Med 177:524-530

Giuliano AR, Papenfuss M, Nour M et al (1997) Antioxidant
nutrients: associations with persistent human papillomavirus
infection. Cancer Epidemiol Biomarkers Prev 6:917-923
Giuliano AR, Siegel EM, Roe DIJ et al (2003) Dietary intake and
risk of persistent human papillomavirus (HPV) infection: the
Ludwig-McGill HPV Natural History Study. J Infect Dis
188:1508-1516

El-Agamey A, Lowe GM, McGarvey DJ et al (2004) Carotenoid
radical chemistry and antioxidant/pro-oxidant properties. Archiv
Biochem Biophys 430:37-48

— 271 —

32,

33.

34,

35.

36.

37.

38.

Burton GW, Ingold K (1984) Beta-carotene: an unusual type of
lipid antioxidant. Science 224:569-573

Peto R, Doll R, Buckley JD et al (1981) Can dietary beta-carotene
materially reduce human cancer rates? Nature 290:201-208
Alberts D, Barakat R (1994) The effect of vitamin E and beta
carotene on the incidence of lung cancer and other cancers in
male smokers. The Alpha-Tocopherol, Beta Carotene Cancer
Prevention Study Group. N Engl J Med 330:1029-1035

Keefe KA, Schell MJ, Brewer C et al (2001) A randomized,
double blind, Phase III trial using oral beta-carotene supple-
mentation for women with high-grade cervical intraepithelial
neoplasia. Cancer Epidemiol Biomarkers Prev 10:1029-1035
Weinstein SJ, Wright ME, Lawson KA et al (2007) Serum and
dietary vitamin E in relation to prostate cancer risk. Cancer
Epidemiol Biomarkers Prev 16:1253-1259

Kanetsky PA, Gammon MD, Mandelblatt J et al (1998) Dietary
intake and blood levels of lycopene: association with cervical
dysplasia among non-Hispanic, black women. Nutr Cancer
31:31-40

Myung SK, Ju W, Kim SC et al (2011) Vitamin or antioxidant
intake (or serum level) and risk of cervical neoplasm: a meta-
analysis. BJOG 118:1285-1291

@ Springer



linical efficacy of sitafloxacin 100 mg
twice daily for 7 days for patients with non-
gonococcal urethritis

Satoshi Takahashi, Ryoichi Hamasuna,
litsuru Yasuda, Shin Ito, Kenji Ito,

h uichi Kawai, Takamasa Yamaguchi,
 Ta akashi Satoh, et al.

. Journal of Infection and
~ Chemotherapy
' Official Journal of the Japanese Society
of Chemotherapy and The Japanese Journal of

Association for Infectious Diseases ‘nfectlon and Chemotherapy

Offical doursl of the
ISSN 1341-321X panese Pl i

- Volume 19
Number 5

J Infect Chemother
ISSN 1341-321X.

J Infect Chemother (2013) 19:941-945
DOI 10.1007/s10156-013-0620-y

Vol.19 No.5 October 2013

Japanese Sociely of Chemotherapy and The Japanese Association for Infectious Discases

@ Springer

— 272 —



Your article is protected by copyright and
all rights are held exclusively by Japanese
Society of Chemotherapy and The Japanese
Association for Infectious Diseases. This e-
offprint is for personal use only and shall not
be self-archived in electronic repositories. If
you wish to self-archive your article, please
use the accepted manuscript version for
posting on your own website. You may
further deposit the accepted manuscript
version in any repository, provided it is only
made publicly available 12 months after
official publication or later and provided
acknowledgement is given to the original
source of publication and a link is inserted
to the published article on Springer's
website. The link must be accompanied by
the following text: "The final publication is
available at link.springer.com”.

@ Springer

— 273 —



J Infect Chemother (2013) 19:941-945
DOI 10.1007/510156-013-0620-y

Clinical efficacy of sitafloxacin 100 mg twice daily for 7 days
for patients with non-gonococcal urethritis

Satoshi Takahashi - Ryoichi Hamasuna - Mitsuru Yasuda - Shin Ito - Kenji Ito - Shuichi Kawai -
Takamasa Yamaguchi - Takashi Satoh + Kenichi Sunaoshi - Koichi Takeda - Nobukazu Suzuki -
Shinichi Maeda + Hirofumi Nishimura - Souichirou Fukuda + Tetsuro Matsumoto

Received: 23 April 2013/ Accepted: 13 May 2013 /Published online: 9 June 2013
© Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases 2013

Abstract To clarify the clinical efficacy of STFX for
patients with non-gonococcal urethritis (NGU), including
chlamydial urethritis and Mycoplasma genitalium-positive
urethritis, this study included male patients with NGU who
were 20 years old or older. The pathogens, including
Chlamydia trachomatis, M. genitalium and Ureaplasma
urealyticum, were detected by nucleic acid amplification
tests and the patients were treated with sitafloxacin 100 mg
twice daily for 7 days. Microbiological and clinical effi-
cacies were assessed for the patients with NGU posttreat-
ment. Among the 208 patients enrolled in this study, data
for a total of 118 patients could be analyzed. The median
age was 32 (20-61) years. The median duration from the
completion of treatment to the second visit was 21 (14-42)
days. There were 68 pathogen-positive NGU cases and 50

S. Takahashi (<)

Department of Urology, Sapporo Medical University School of
Medicine, S1, W16, Chuo-ku, Sapporo 0608543, Japan

e-mail: stakahas@sapmed.ac.jp

S. Takahashi - R. Hamasuna - M. Yasuda - S. Ito -
T. Matsumoto
Japanese Research Group for UTI, Kitakyushu, Japan

R. Hamasuna - T. Matsumoto
Department of Urology, University of Occupational and
Environmental Health, Kitakyushu, Japan

M. Yasuda
Department of Urology, School of Medicine, Gifu University,
Gifu, Japan

S. Ito
iClinic, Sendai, Japan

K. Ito
Ito Clinic, Kitakyushu, Japan

with NGU without any microbial detection. Microbiolog-
ical cure was achieved in 95.6 % of the pathogen-positive
NGU patients. Total clinical cure was achieved in 91.3 %
(105/115). In this study, STFX was able to eradicate
95.7 % of C. trachomatis, 93.8 % of M. genitalium and
100 % of U. urealyticum. The results of our clinical
research indicate that the STFX treatment regimen should
become a standard regimen recommended for patients with
NGU. In addition, this regimen is recommended for
patients with M. genitalium-positive NGU.
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Introduction

The principal pathogen of male non-gonococcal urethritis
(NGU) is Chlamydia trachomatis [1-3]. To date, a few
antimicrobial agents for the treatment of chlamydial ure-
thritis have been highly effective [2—4] and are recom-
mended as standard treatment regimens [5]. Mycoplasma
genitalium is also a pathogen of male NGU [6] and its
frequency as an isolated pathogen from NGU is generally
second to that of C. trachomatis [2, 3]. Although azithro-
mycin (AZM) 1 g stat, one of the recommended treatment
regimens for patients with chlamydial urethritis, has
maintained its efficacy for almost all patients with
M. genitalium-positive NGU, recent reports show that there
are some cases with AZM treatment failure due to AZM-
resistant strains [7]. When patients with NGU are treated,
the ideal treatment regimen must be effective for both
C. trachomatis and M. genitalium. Unfortunately, gati-
floxacin (GFLX) [8], which appeared to be an ideal anti-
microbial agent, is no longer available because of adverse
events, which led to its withdrawal.

Sitafloxacin (STFX) is a new-generation fluoroquino-
lone and highly active against C. trachomatis [9] and M.
genitalium [10]. Its antimicrobial activity is unique com-
pared to those of conventional fluoroquinolones [11].
Although STFX is expected to have potential efficacy for
patients with NGU, few clinical studies have so far been
done, though there is one Japanese study {12]. The aim of
this study was to clarify the clinical efficacy of STFX for
patients with NGU, including chlamydial urethritis and M.
genitalium-positive urethritis.

Materials and methods
Study design

This prospective, single-arm, open-label, clinical study was
done during the period from October 2010 to September
2012.

Patients

This study included heterosexual male patients with NGU
who were 20 years old or older. Diagnosis was determined
by certified urologists according to the Japanese guidelines
for clinical research [13]. They conducted interviews about
the symptoms and adverse events and then prescribed the
drug. Symptomatic and asymptomatic patients were
defined as described in a previous report [3]. In short,
symptomatic patients were defined as having urinary tract
symptoms including pain on voiding, pus discharge and so
on. Asymptomatic patients with NGU were included if

@ Springer

only C. trachomatis was detected. These asymptomatic
patients commonly visited the clinic because their female
sexual partners were diagnosed as having a genital chla-
mydial infection. Patients were excluded from this study if
they had a history of allergy to STFX, renal dysfunction, a
history of epilepsy, were infected with Neisseria gonor-
rhoeae or needed other antimicrobial agents. As the treat-
ment, all patients received a 100 mg tablet twice daily for
7 days orally.

Procedures for detection of pathogens

At the clinic, about 20 ml of the first-voided urine (FVU) was
taken from each patient and used as a specimen. C. tracho-
matis and N. gonorrhoeae were detected with the APTIMA
COMBO 2 transcription-mediated amplification assay (Gen-
Probe, Inc., San Diego, CA, USA) using 2 ml of the FVU
specimen. Then 8 ml of the FVU specimen were stored in a
freezer at the laboratory of the Department of Urology, Uni-
versity of Occupational and Environmental Health, Japan, for
subsequent detection of M. genitalium and Ureaplasma ure-
alyticum. Of the 8 ml urine specimen, 1.9 ml was centrifuged
at 10 000 g for 15 min and the pellet was mixed with 20 %
Chelx 100 (Bio-Rad Laboratories, Hercules, CA, USA). This
mixture was heated at 95 °C for 10 min and used as a template
for the nucleic acid amplification test [14, 15].

M. genitalium was detected by real-time PCR as described
by Jensen [15-17] and specimens that had more than 10
genome equivalents (geq) were determined to be positive for
M. genitalium. The positive specimens were reexamined by
16S rRNA PCR for confirmation [18]. Isolation of M. geni-
talium was attempted using the urine sediment from positive
urine specimens as described previously [17].

U. urealyticum was also detected by real-time PCR
(TagMan assay). The primer for U. urealyticum was set on
a fragment of the UreaA gene. The forward primer used
was urea-195F 5'-GCAAGAAGACGTTTAGCTAGAGG
TTT-3'. The reverse primer was urea8-r 5'-CACGAGCA-
GATTGCATTAAGTCAG-3'. The probe was urea8 tagman
5'-FAM-TAATTACTGACCACGTAGTGGA-MGB-3' for
U. urealyticum. The sequence of the internal process control
(IPC) probe used was 5'-TAMRA-TCCTTCGTGATATC
GGACGTTGGCTG-BHQ2-3'. The IPC was constructed as
in Jensen’s method and the same primers and IPC probe
as for M. genitalium were used. The Taqman assay for
U. urealyticum was performed using the same conditions as
for M. genitalium [15]. The specimens that had more than
10 geq of U. urealyticum were determined to be positive.

Microbiological outcome

According to the Japanese guidelines for clinical research
[13], the primary outcome of whether pathogens, including
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C. trachomatis, M. genitalium and U. urealyticum, are
eradicated is determined 2—4 weeks after the completion of
treatment [13]. In this study, if patients had no sexual
intercourse until the second visit, we accepted the data of
patients who revisited at a maximum 6 weeks after the
completion of treatment. As the microbiological outcome,
microbiological eradication was defined as the pathogen
not being detected by posttreatment nucleic acid amplifi-
cation tests, and failure was defined as the pathogen still
being detected by posttreatment nucleic acid amplification
tests [13].

Clinical outcome

In the patients with both pathogen-positive NGU and NGU
without any microbial detection, the clinical outcome of
whether the symptoms derived from urethritis disappeared
was determined 2-4 weeks after the completion of treat-
ment. Asymptomatic C. trachomatis-positive and M. gen-
italium-positive patients were excluded from the evaluation
of the clinical outcome. As the clinical outcome, cure was
defined as no posttreatment symptoms beng observed and
failure was defined as posttreatment symptoms derived
from urethritis continuing and/or a change of the treatment
regimen being necessary due to an unfavorable clinical
course [13].

Assessment of adverse events

At the second visit, all patients were interviewed as to
whether adverse events, including abdominal pain, diar-
rhea, nausea and so on, occurred or not.

Ethical considerations

The details of this research project were approved the
Review Board in Sapporo Medical University Hospital
(http://web.sapmed.ac.jp/byoin/chiken/irb.html; Nos. 22-59,
23-1193, 23-3057) and written informed consent was
obtained from each subject. This study was registered in the
University Hospital Medical Information Network Clinical
Trials Registry (UMIN-CTR; http://www.umin.ac.jp/ctr/
index-j.htm; UMIN ID: UMIN0O00004509).

Results

A total of 208 patients who were diagnosed as having NGU
were enrolled in this study; however, 90 patients were
excluded from further analysis. These 90 patients were
divided into 18 patients who were diagnosed with gono-
coccal urethritis by TMA assay, 36 who failed to visit
again and were lost, 34 patients whose second visits were

too early to evaluate the outcome, one patient who had
sexual intercourse with his girlfriend before the second
visit and one patient whose data were lost. Finally, data for
a total of 118 patients with NGU could be analyzed.

The median age of these patients was 32 years (range:
20-61). The median duration from the completion of
treatment to the second visit was 21 (14-42) days. There
were 68 cases that were positive for the tested microor-
ganisms and 50 without any microbial detection. In path-
ogen-positive NGU cases, C. trachomatis, M. genitalium
and U. urealyticum were detected from 47, 16 and 17
patients, respectively (Table 1). Of the patients with chla-
mydial NGU, two were diagnosed as having asymptomatic
NGU. In the patients with M. genitalium-positive NGU,
one was asymptomatic. These three patients were excluded
from the analysis of the clinical outcome.

Microbiological cure was achieved in 95.6 % of path-
ogen-positive NGU. The microbiological eradication rates
were 95.7 % (45/47), 93.8 % (15/16) and 100 % (17/17)
for C. trachomatis, M. genitalium and U. urealyticum,
respectively. The two patients with treatment failure for
C. trachomatis-positive NGU obtained a clinical cure; but
the first one was positive for C. trachomatis both 14 and
21 days after the completion of drug administration. The
second one was positive for C. trachomatis 30 days after
completion. Those two patients could not undergo addi-
tional examinations because they were lost to follow-up.
There was one patient with treatment failure for M. geni-
talium-positive NGU who was positive for M. genitalium
25 days after the completion of treatment with continuous
pyuria and could not undergo further examination because
he was lost to follow-up.

Total clinical cure was achieved in 91.3 % (105/115) of
the cases. The clinical cure rate for the patients with NGU
without any microbial detection was 90.0 % (45/50).

Table 1 Results for microbiological and clinical cures in the patients
with NGU

Detected pathogen  Number  Microbiological  Clinical
cure (%) cure (%)

C. trachomatis 36 35/36 (97.2 %) 30/34 (88.2 %)

C. trachomatis 4 4/4 (100) 4/4 (100)

M. genitalium

C. trachomatis 7 6/7 (85.7) 6/7 (85.7)

U. urealyticum

M. genitalium 11 10/11 (90.9) 10/10 (100)

U. urealyticum 9 9/9 (100) 9/9 (100)

M. genitalium 1/1 (100) 1/1 (100)

U. urealyticum

Total 68 65/68 (95.6) 60/65 (92.3)
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In assessment of adverse events, two patients (1.7 %)
had mild diarrhea. However, their symptoms were self-
limited and disappeared without further medication.

Discussion

The most important current issue in the treatment strategy
for patients with NGU has been the management for
M. genitalium. C. trachomatis is the principal pathogen in
NGU and treatment efficacy against chlamydial urethritis is
high with standard treatment regimens [5, 19]. In Japan, the
current standard treatment regimens are still effective for
patients with chlamydial urethritis [2, 3]. However, there
have been some reports that the standard treatment regi-
mens are not good enough for patients with M. genitalium-
positive NGU [7, 20]. In addition, surprisingly, a recent
report showed that the clinical and microbiological cure
rates for patients with NGU were not so high and that
treatment failure against M. genitalium-positive NGU was
common [21, 22]. Therefore, a new treatment regimen for
NGU should be developed and applied.

GFLX was one of the new generation fluoroquinolones
that had strong activity against both C. trachomatis and
M. genitalium [23]. In addition, an open clinical trial in
Japan clearly showed that the clinical efficacy of GFLX
against NGU was high [8]. In the study, the microbiolog-
ical cure rates for C. trachomatis and M. genitalium were
100 and 83 %, respectively. However, GFLX, which was
expected to be an useful against NGU, was withdrawn from
the FDA list and is no longer available. STFX is also one of
the new generation of fluoroquinolones whose activity is
better than for the other fluoroquinolones [24] and is active
against C. trachomatis [9] and M. genitalium [10]. Indeed,
STEX was expected to have potential efficacy for patients
with NGU, because the susceptibility of M. genitalium to
STFX was higher than to other antimicrobial agents in an
in vitro study [10]. In a recent study from Japan [12], the
microbiological eradications rates of C. trachomatis,
M. genitalium and U. urealyticum were 100 % (33 of 33),
100 % (11 of 11) and 80 % (8 of 10), respectively. In our
study, the microbiological eradication rates of C. tracho-
matis, M. genitalium and U. urealyticum were 95.7, 93.8
and 100 %, respectively. These results in clinical studies
clearly showed that the treatment regimen using STFX had
high treatment efficacy against NGU and should become a
standard treatment regimen for NGU. In Norway and
France, the microbiological and clinical efficacies of
moxifloxacin (MFLX) were reported. In a microbiological
study from Bordeaux, France [25], MFLX was shown to be
highly active against urogenital M. genitalium and C. tra-
chomatis. In a clinical study from Norway [26], all 27
patients who were positive for M. genitalium finally tested
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negative after the completion of treatment with MFLX
400 mg once daily for 7 days. MFLX is also one of the
new generation of fluoroquinolones, similar to STFX, and
has higher treatment efficacy than the conventional ones.
Unfortunately, however, we cannot prescribe MFLX for
patients with NGU, because it is only permitted for patients
with respiratory infections in Japan. STFX has activity
against M. genitalium that is as strong as MFLX in the
antimicrobial susceptibility test. Therefore, the results of
our study are reasonable.

As supplementary information, if the patients who vis-
ited clinic 1-2 weeks after completion of treatment had
been included in analysis, the microbiological eradication
rates of C. trachomatis, M. genitalium and U. urealyticum
would have been 96.7 % (58 of 60), 94.7 % (18 of 19) and
100 % (17 of 17), respectively. These results clearly
demonstrate that STFX has high efficacy for treatment of
NGU.

In our study, there were few adverse events due to drug
action. The main one was mild diarrhea and no one had a
serious clinical course. Interestingly, a study including
patients with community-acquired pneumonia (CAP)
reported that the frequency of adverse STFX reactions was
higher than that in our study, and diarrthea occurred in
14.6 % of the patients taking STFX 100 mg sid for 7 days
and in 4.17 % of those with STFX 50 mg bid for 7 days
[27]. There was no severe event in that study. In the study
with CAP, 63.9 % of the patients were 60 years old or older.
In our study, the median age of the patients was 32 years.
These findings suggest that adverse STFX events, especially
diarrhea, occur more frequently in older patients. Although
there have been a limited number of studies about STFX, the
treatment regimen with STFX can be safely undergone by
patients with NGU who are relatively young.

This study has some limitations. The total number of
patients included in this study was relatively small. How-
ever, the frequency of M. genitalium isolation is usually
about 7-10 % in NGU in Japan [2, 3, 12]. In a recent study,
it was 14.8 % [21] as determined using the same proce-
dures for detection of the organism. The frequency of
isolation of M. genitalium is relatively so small that it is
difficult to study a large number of cases with it in this kind
of clinical research. Another limitation is the study design.
When the clinical efficacy of antimicrobial agents for
urethritis is evaluated, a double-blind, randomized con-
trolled study is ideal to determine the efficacy. However,
while AZM 1 g, one of the recommended treatment regi-
mens, can be used for 1-day treatment, the duration of
fluoroquinolone treatment is generally a 7-day treatment
regimen. Therefore, an exact, strict study design for com-
parison with AZM is difficult. However, we have various
clinical data for NGU and can compare out results with
those of our previous reports [2, 3].
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In conclusion, our clinical research revealed that the

STFX treatment regimen should become the standard one
and be recommended for patients with NGU. In addition,
this regimen is recommended for patients with M. genita-
lium-positive NGU.

Conflict of interest Tetsuro Matsumoto is a consultant to Daiichi-
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