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A Double-Blind, Multiple-Dose,
Placebo-Controlled, Cross-Over Study to

Compare the Incidence of Gastrointestinal
Complaints in Healthy Subjects Given

Doryx R and Vibramycin R

Richard S. Berger, MD

Ninety-eight healthy subjects completed a double-blind, placebo-con trolled, multiple-
dose cross-over study to compare the incidence of gastrointestinal side effects of Doryx

(Parke-Davis, Morris Plains, NJ) capsules (enteric-coated doxycycline hyclate pellets) and

Vibramycin (Pfizer, New York, NY) capsules (doxycycline hyclate powder). Doryx pro-

duced statistically significantly fewer episodes of nausea, vomiting, stomach of abdomi-
nal discomfort, and decreased appetite than did Vibramycin. For every symptom, Vi bra-

mycin produced statistically significantly more symptom reports than did placebo. Al-
though Doryx produced significantly more reports of nausea than did placebo, there was

no significant difference for the other symptoms. Based on these results, Doryx is superior
to Vibramycin when considering the incidence of gastrointestinal side effects.

T etracyclines are bacteriostatic agents that inhibit
the growth of susceptible gram-positive and

gram-negative bacteria and are the drugs of choice

for infections caused by rickettsia, Chlamydia, and
Myco plasma pneumonia. Tetracyclines provide al-
ternative treatment for gonococcal infections and
are useful for the treatment of many other sexually
transmitted diseases.

Although tetracyclines have a low side-effect pro-

file, they may produce varying degrees of gastroin-
testinal irritation. Prominent effects are epigastric
distress and bloating, anorexia, nausea, and occa-
sional vomiting. Diarrhea is less prominent, proba-

bly because of the tetracyclines’ good absorption

characteristics.
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One tetracycline congener, doxycycline, synthet-
ically derived from oxytetracycline, is virtually
completely absorbed from the upper gastrointestinal
tract (90 to I00%).1 Additionally, doxycycline has a

long half-life of 20 to 22 hours, permitting once daily
administration after an initial two doses on the first
day of therapy. This represents an advantage over
other tetracyclines, which require dosing two to four
times daily. Doxycycline has been used successfully
as a prophylactic treatment for short-term exposure

to travelers’ diarrhea and leptospirosis, and as pro-
phylactic antibiotic coverage for surgical procedures
such as curettage abortion.2 However, significant

side effects associated with the upper gastrointesti-
nal tract such as anorexia, nausea, and vomiting,
have been observed after treatment with doxycy-
dine. Nausea and vomiting have been reported in
approximately one-third to one-half of patients re-
ceiving doxycycline in clinical studies.45

To reduce gastrointestinal complaints, Doryx, a
new formulation containing enteric-coated pellets of

doxycycline hyclate, was developed. The objective
was to reduce stomach irritation without interfering

with intestinal absorption. This study was con-
ducted to compare the incidence of gastrointestinal

side effects of Doryx capsules (enteric-coated doxy-
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cycline hyclate pellets), Vibramycin capsules (doxy-
cycline hyclate powder), and placebo capsules. A
placebo control is necessary when subjective side
effects such as pain, nausea, or anorexia are evalu-
ated. The questionable ethics of giving placebo to
acutely ill patients necessitated that the study be
conducted in normal volunteers. Further, doxycy-
dine is used in the treatment of acne vulgaris and in
various prophylactic situations; therefore, healthy
subjects are an appropriate model population.

METHODS

One hundred two normal, healthy subjects, 35 men
and 67 women, volunteered for this outpatient
study. They ranged in age from 18 to 40 years (mean,
29 years). Subjects who had taken oral antibiotics
within 4 weeks or any medication within 2 weeks of

entry (that could interfere with the conduct of the
study) were excluded. Subjects with a history of al-
lergy or sensitivity to tetracyclines were also ex-

cluded. Pregnancy tests were performed on all fe-
male subjects during screening and those with a pos-

itive test were excluded. Female subjects had been
surgically sterilized or were using an effective
method of contraception. All subjects were thor-

oughly informed about the details of the study and
gave written informed consent before participating

in the study, which was approved by the investiga-
tional review board.

The study was a three-way cross-over design

comparing Doryx, Vibramycin, and placebo. The
doses studied were those in the approved labeling.
The order of drug administration was balanced and
randomized. To preserve blinding, a double-dummy

technique was used. The study medications were
packaged and supplied by Parke-Davis Pharmaceu-

tical Research Division, Warner-Lambert Company,
Morris Plains, NJ. Each treatment period consisted of

4 consecutive days on medication, allowing time for
the emergence of acute gastrointestinal side effects.
On the first day of treatment the subjects were
treated twice with 100-mg capsules (either Doryx

and a placebo Vibramycin capsule, Vibramycin and
a placebo Doryx capsule, or a placebo Doryx capsule
and a placebo Vibramycin capsule) following an
overnight fast of at least 10 hours. On days 2, 3, and

4, treatment was given once daily in the morning.
All subjects took the capsules with 180 mL of water
at least 1 hour before eating. A 3-day washout period

separated treatment periods.
A diary for recording the incidence and severity of

CI complaints was provided to each subject for each
treatment day. Side effects, if any, were recorded at
0.5, 1, 1.5, 2, 4, 6, and 12 hours postdose and graded

as none, slight, moderate, or severe. For days 2, 3,
and 4 of treatment, when dosing occurred once
daily, an additional entry was made at 24 hours
postdose. Each subject recorded in the diary the ab-
sence or presence of nausea, vomiting, stomach or
abdominal discomfort, and decreased appetite. Sub-

jects could also record other symptoms. At the end
of each treatment period, the investigator assessed
the treatment acceptability for each subject.

Symptom scores were generated from the side-ef-
fect data reported by the subjects. The nonparamet-
rid Friedman test,6 using the F-distribution approxi-
mation, was performed on the ranks of the symptom
scores, using each subject as a block. Carry-over ef-
fects were analyzed using an analysis of variance on

the ranked symptom scores. The investigator’s
global evaluations were analyzed using the uncor-
rected Pearson’s chi-square statistic.7

RESULTS

Of the 102 subjects who entered the study, 98 com-
pleted the cross-over. Two subjects withdrew for

personal reasons, one after a single dose of Vibra-

mycin and one before receiving any treatment. Two
other subjects withdrew during the Doryx treatment
period; in one a monilial infection developed and in

the other, vaginitis.
Because the overall incidence within a treatment

period is of greater interest than time of occurrence,
symptom scores were computed by summing reports
over time within each treatment period. Symptoms
scores were also ranked from I to 3; 1 represented
the fewest symptoms and 3 indicated the most
symptoms. The mean and median symptom scores
and symptom score ranks are presented in Table I. In
each instance, the symptom scores were higher for
Vibramycin than for either Doryx or placebo.

The Friedman test, using the F-distribution ap-
proximation, and the appropriate multiple-compari-
son procedure were then applied to the ranked
symptom scores. Only the subjects who completed
all three treatment periods were included in the
analysis. Results are presented in Table II.

There were significant treatment differences in all
four of the symptoms studied. For every symptom,
Doryx produced significantly fewer symptom re-

ports than did Vibramycin. In addition, Doryx dif-
fered significantly from placebo only in the mean
symptom score for nausea. When examining the
number of subjects who reported nausea one or
more times during the study, Doryx (35/98, 36% of
subjects) caused fewer episodes than did Vibramy-
cm (65/98, 66% of subjects). Twenty-one percent
(21/98) of subjects receiving placebo reported nau-
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TABLE I

Mean and Median Symptom Scores and Symptom Score Ranks

Symptom

Symptom Scores Symptom Score Ranks

Doryx Vlbramycin Placebo Doryx Vibramycin Placebo

Nausea
Mean 1.6 3.2 0.7 1.90 2.49 1.61

Median 0.0 2.0 0.0 2.00 3.00 1.50

Vomiting
Mean 0.1 0.2 0.0 1.98 2.14 1.88
Median 0.0 0.0 0.0 2.00 2.00 2.00

Stomach/abdominal discomfort
Mean 0.8 1.5 0.6 1.90 2.21 1.89

Median 0.0 0.0 0.0 2.00 2.00 2.00

Decreased appetite
Mean 1.2 2.0 1.1 1.94 2.22 1.84
Median 0.0 0.0 0.0 2.00 2.00 2.00

sea at least once during the study. It should be re-
membered that these percentages include subjects
who reported only a single experience of nausea. By

categorizing reports of nausea as mild, moderate, or
severe, a closer analysis is possible. Fewer subjects
reported only slight nausea with Doryx (17/98, 17%)

and placebo (18/98, 18%) than with Vibramycin
(25/98, 25%). Subjects also reported the highest in-

cidence of moderate or severe nausea when taking
Vibramycin (40/98, 40%). Considerably less moder-
ate or severe nausea was reported with Doryx

(18/98, 18%) and placebo (3/98, 3%). For the other
three symptoms, Doryx was not significantly differ-

ent from placebo. Vibramycin produced signifi-
cantly more reports of nausea, vomiting, stomach

and abdominal discomfort, and decreased appetite
than did placebo.

Because of the unequal sample sizes among treat-
ment sequences, an additional analysis was carried
out to investigate the possibility of bias due to carry-
over effects. For each of the four symptoms, an anal-
ysis of variance performed on the ranked symptom
scores revealed no significant carry-over effects.

At the end of each treatment period, the investi-
gator noted the treatment as very acceptable, accept-
able, or not acceptable, based on a review of the
subject’s diaries and experiences reported during
the interview. The results for all subjects are pre-
sented in Table III. Based on the global evaluations,
Doryx was more acceptable than Vibramycin. As
expected, placebo was more acceptable to either an-
tibiotic. The chi-square test for significance yielded
a statistic of 47.38 and a corresponding P value of

.0001, indicating a very strong relationship between

treatment and acceptability.

DISCUSSION

To properly evaluate such subjective side effects as
pain, nausea, or anorexia, a placebo comparison is
required. However, administration of a placebo to
patients with acute infections creates ethical prob-
lems. Therefore, this study was conducted in normal

volunteers. The dosages of both study medications
are those found in the approved labeling. A previous
single-dose study examined the gastrointestinal side
effects of doxycycline by comparing Doryx, Vibra-
mycin, and placebo.8 An analysis of nausea reported

TABLE ii

Comparison of Doryx and Vlbramycin
on Gastrointestinal Complaints

ComparIson of
Doryx vs

FrIed man Test Vlbramycin

Symptom Fstat Pvalue Fstat Pvalue

Nausea 44.17 0.0001* 6.21 0.0001*
Vomiting 12.62 0.0001* 3.06 0.0025*
Stomach or abdominal

discomfort 8.21 0.0004* 3.43 0.0007*
Decreased appetite 12.89 0.0001* 3.61 0.0004*

Significant at .01 level
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TABLE Ill

Global Evaluation by the Investigator

Treatment
Very Acceptable

(%)
Acceptable

(%)
Not Acceptable

(%)

Doryx 63(64) 21(21) 15(15)
Vibramycin 36 (37) 30 (30) 33 (33)
Placebo 78 (79) 19 (19) 2 (2)

within the first 2 hours after administration of drug
revealed that the peak incidence of nausea occurred
later with Doryx (1.5 hours postdose) than with Vi-

bramycin (1.0 hour postdose). Further, the incidence
of nausea reported at this peak time was less with
Doryx (10% of subjects) than with Vibramycin (23%
of subjects). Given these acute effects, a 4-day dura-
tion was selected for the current multiple-dose
study. The gastrointestinal effects were exhibited
well within this time period, and the impact of mul-

tiple dosing could also be examined.
The results of this double-blind cross-over study

indicate that both Doryx and Vibramycin are safe
when administered in this dosage. Doryx was found
to cause statistically significantly fewer episodes of
nausea, vomiting, stomach or abdominal discomfort,
and decreased appetite, than did Vibramycin. As

expected, placebo was found to cause fewer reports

of all four symptoms than either antibiotic. How-
ever, the only statistically significant difference be-
tween Doryx and placebo was in the reports of

nausea.
Global evaluations assessed in a blinded fashion

by the investigator also showed Doryx to be more
acceptable than Vibramycin, and placebo to be more
acceptable than both antibiotics.

Based on the results of this study, Doryx is supe-
rior to Vibramycin when considering the incidence
of gastrointestinal side effects.
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