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Abstract In Sjögren’s syndrome (SS), oral dryness

(xerostomia) is frequently the most bothersome symptom.

An H2 histamine receptor antagonist is often administered

to SS patients to treat associated superficial gastritis. The

aim of the present study was to assess the ability of nizat-

idine, an H2 receptor antagonist, to also relieve xerostomia

in patients with primary SS. Twenty-seven patients with

primary SS were randomly assigned to receive nizatidine

(n = 14, 300 mg a day) or another H2 blocker, famotidine

(n = 13, 40 mg a day; control), were followed for eight -

weeks, and were asked for both subjective and objective

assessments of oral dryness using a visual analog scale

(VAS; 1–100 mm) and the Saxon’s test, respectively.

Patients receiving oral nizatidine, but not famotidine,

obtained significant objective relief from their xerostomia

(Saxon’s test; baseline, 0.57 g/2 min; after eight weeks,

0.90 g/2 min, P \ 0.05). VAS scores indicated that nizati-

dine also provides mild improvement (20% improvement

over baseline) of xerostomia-related clinical conditions,

including mouth dryness and difficulty in chewing, tasting

and swallowing food. Both drugs were generally well tol-

erated, without adverse effects. The present preliminary

study suggests that nizatidine may represent a new option

for the treatment of xerostomia in SS.
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Introduction

For patients with Sjögren’s syndrome (SS), oral dryness

(xerostomia) is frequently the most bothersome symptom,

one that can cause significant morbidity and a reduction in

a patient’s perception of the quality of life [1, 2]. Fur-

thermore, although awareness of the systemic nature of SS

and the considerable morbidity associated with it has

directed treatments toward disease modification, treatment

of sicca symptoms such as xerostomia with immunomod-

ulatory drugs has been unsuccessful. On the other hand, the

most recent data show that systemic administration of a

cholinergic agonist (e.g., pilocarpine and cevimeline) is

effective for symptomatic treatment of dryness [3–7].

Cevimeline hydrochloride is a muscarinic cholinergic

agonist that acts to stimulate secretion primarily via M1

and M3 receptors, which are prevalent in exocrine glands

[8, 9]. Another compound, cisapride, increases salivary

secretion by inducing the release of acetylcholine from

post-ganglionic cholinergic neurons via serotonin receptors

[10, 11]. Patients using cholinergic agonists, however, may

experience a number of unpleasant side effects that may

limit the efficacy of these medications [12]. However, the

H2 receptor antagonist nizatidine appears to also have the

ability to inhibit acetylcholinesterase, resulting in an

increased availability of acetylcholine [13, 14], and was

recently shown to stimulate salivary secretion in healthy

volunteers [15]. This observation led us to speculate that

nizatidine may have a beneficial effect without any adverse
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effects in SS patients experiencing xerostomia. Therefore,

the aim of the present study was to assess the efficacy and

safety of nizatidine in the treatment of xerostomia in

patients with primary SS.

Methods

Study design and population

An eight-week, single center, open-labeled, randomized

controlled study was performed. A total of 27 primary SS

patients, in whom salivary secretion (Saxon’s test \2 g/

2 min) was deemed impaired based on the American/

European consensus group classification criteria for SS [16],

were enrolled in this study. All patients were at least

18 years old. For eight weeks prior to the study, they made

no changes in the dosage of their medications such as non-

steroidal antiinflammatory drugs, and were prescribed no

immunosuppressive agents or agents affecting salivary

secretion. At the time of the baseline visit (week 0), the

patients were randomly assigned to receive nizatidine

(n = 14, 150 mg twice a day) or famotidine (n = 13, 20 mg

twice a day) as control because this H2 receptor antagonist is

used all over the world, and were followed for eight weeks.

The patients were evaluated prior to (baseline) and then after

eight weeks of therapy. The primary outcome in this

study was salivary secretion (Saxon’s test) and a global

improvement of xerostomia. At each visit, subjects were first

instructed to take nothing by mouth for at least 60 min and

then to chew a piece of preweighed gauze for 2 min, after

which the gauze was weighed again. The change in the

weight of the gauze represented the patient’s salivary pro-

duction during this 2-min period [17]. The effect of the study

medication on salivary production was quantified by deter-

mining the difference between salivary production before

and after the eight weeks of therapy. Participants were also

asked to compare their overall clinical condition associated

with xerostomia before and after therapy using a 100 mm

visual analog scale (VAS). The parameters assessed inclu-

ded mouth dryness; desire to sip water when eating a meal;

difficulty in speaking; and difficulty chewing, tasting and

swallowing food. A 20% improvement or more against the

baseline VAS score was considered to be a clinically posi-

tive improvement, although it would be difficult to define the

improvement in the patient’s clinical condition. The fre-

quency of 50% improvements in VAS score was also

examined. In addition, erythrocyte sedimentation rates

(ESR), complete blood counts, and renal and liver function

were evaluated throughout the study.

The study protocol was approved by the Ethics Com-

mittee of the Showa University. All participants provided

written informed consent.

Statistical analysis

Chi-squared analysis was used to compare categorical data

between the nizatidine and famotidine groups. Differences

in salivary secretion between the two groups were initially

evaluated using repeated measures analysis of variance.

Where the groups appeared to significantly differ, means

were compared using Student’s t-test. The Fisher’s exact

probability test was used to compare VAS scores between

the two groups. Correlation between improved rates (%) of

salivary secretion and relief from symptoms of mouth

dryness was evaluated using the Spearman correlation test.

Values of P \ 0.05 were considered significant.

Results

There were no significant differences in the demographic

variables, including salivary secretion at baseline and dis-

ease characteristics, between the patients in the nizatidine

and famotidine groups (Table 1). Although the most

frequently used medications were nonsteroidal anti-

inflammatory drugs, a few patients received low-dose

prednisolone (\5 mg/day), and the usage of both medica-

tions was similar in the two groups.

Salivary secretion was evaluated using Saxon’s test

(g/2 min). As shown in Fig. 1, the tests indicated that

patients receiving oral nizatidine obtained significant

objective relief from their xerostomia (mean salivary

secretion: baseline, 0.57 ± 0.39 g/2 min; after eight weeks

of treatment: 0.90 ± 0.65 g/2 min, P \ 0.05), whereas

salivary secretion was not increased by famotidine (base-

line, 0.68 ± 0.40 g/2 min; after eight weeks of treatment:

0.71 ± 0.44 g/2 min).

Table 1 Patient characteristics as baseline

Nizatidine Famotidine

Sex (M/F) 2/12 3/10

Age (years) 61.8 ± 13.7 59.8 ± 12.0

Disease duration (years) 3.2 ± 2.3 2.9 ± 3.0

Salivary secretion (g/ml) 0.57 ± 0.39 0.68 ± 0.42

Presence of xerophthalmia (%) 85.7 76.9

Anti SS-A antibody (U/ml) 56.0 ± 63.6 61.0 ± 58.1

Anti SS-B antibody (U/ml) 53.5 ± 76.1 56.7 ± 62.4

IgG (mg/dl) 1,918.3 ± 551.8 2,017.8 ± 397.0

ESR (mm/h) 41.7 ± 18.3 39.0 ± 28.1

Results shown are means ± SD. Saliva secretion was measured using

Saxon’s test

ESR erythrocyte sedimentation rate

There were no significant differences between the two groups for any

of the parameters

456 Mod Rheumatol (2008) 18:455–459

123



Global assessment of xerostomia showed that signifi-

cantly more patients in the nizatidine group than in the

famotidine group achieved a 20% improvement in VAS

score related to the sensation of mouth dryness (71.4 vs.

15.4%, P \ 0.05; Fig. 2). Moreover, patients taking

nizatidine also reported improved (20% improvement in

VAS score) abilities to chew, taste and swallow food

(Fig. 2). On the other hand, no significant differences

between the groups were seen in the ability to speak or the

desire to sip water (Fig. 2). Notably, prominent relief from

xerostomia symptoms, as indicated by a 50% improvement

in VAS score, was also observed significantly more fre-

quently in the nizatidine group than the famotidine group

(P \ 0.05; Fig. 3). Additional analysis revealed that there

is a significant positive correlation between improved rates

of salivary secretion and relief from symptoms of mouth

dryness in patients receiving oral nizatidine (Fig. 4). Both

drugs were generally well tolerated, with no adverse effects

on either their symptoms or clinical laboratory findings.

Discussion

In terms of the primary outcome measure in this trial,

administration of nizatidine to SS patients stimulated

significantly more salivary secretion than famotidine.

Comparisons of the outcomes showed statistically signifi-

cant relief from mouth dryness as well as an improved

ability to chew, taste and swallow food. On the other hand,

nizatidine had little or no effect on the desire to sip water or

difficulty in speaking. Although statistically significant, the

weakness of nazatidine’s effect on some oral symptoms

may reflect the fact that our patients had established SS for a

mean of 3.2 years, which means that at least some irre-

versible destruction of glandular tissue had already

occurred. In SS, deficient secretion from salivary and lac-

rimal glands, leading to xerostomia and xerophthalmia,

respectively, is attributable to both a reduction in the

number of secretory units and dysfunction of the residual

secretory units [18, 19]. Perhaps a stronger clinical response

might be observed if SS were treated at an earlier stage of

the disease, when there is more active inflammation.

Sjögren’s syndrome patients often present an ill-defined

gastropathy with symptoms of epigastric pain and dyspepsia

[20]. Chronic atrophic gastritis is a common finding in SS,

though these patients often exhibit superficial gastritis and

high pepsinogen I levels [21]. Protective agents and/or

H2 antagonists are often used to treat these gastric

Fig. 1 Effects of H2 receptor

antagonists on salivary

secretion. Salivary secretion

was assessed using the Saxon

test (g/2 min) before and after

eight weeks of treatment. In the

nizatidine group, but not the

famotidine group, salivary

secretion was significantly

increased after therapy

(* P \ 0.05, analyzed by

repeated measures analysis of

variance)

Fig. 2 Percentages of SS patients reporting a 20% improvement in

clinical symptoms associated with mouth dryness. Using a 100 mm

visual analog scale (VAS), patients were asked to assess clinical

symptoms. After eight weeks of therapy, a 20% or more improvement

in the VAS score over baseline was considered a positive response.

Water means the desire to sip water, Speak means difficulty in

speaking, Chew means difficulty in chewing, Swallow means

difficulty in swallowing food, Taste means difficulty in tasting food.

Significantly more patients in the nizatidine group than in the

famotidine group obtained relief from the symptoms of mouth dryness

and reported an improved ability to chew, swallow and taste food

(* P \ 0.05, analyzed by Fisher’s exact probability test)
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manifestations of SS. It is noteworthy that the H2 antagonist

nizatidine also shows an ability to inhibit acetylcholines-

terase, thereby increasing the availability of acetylcholine

[13, 14]. Evidence suggests that this acetylcholine acts via

muscarinic receptors to upregulate secretion from salivary

glands [15]. One would therefore expect that administration

of an H2 receptor antagonist would be a particularly

appropriate and reasonable approach to treating xerostomia

in SS patients with superficial gastritis and, perhaps, other

gastropathies.

Both xerostomia and xerophthalmia in SS patients can

be treated locally [2, 4]. Pilocarpine was recently shown to

have beneficial effects on salivary secretion and is now

being used in clinics [3]. However, some adverse effects,

including gastrointestinal symptoms, have been reported by

patients taking pilocapine [3]. Among the medications used

to regulate general immune responses in SS patients,

D-penicillamine has a small effect on salivary symptoms

[22]. Similarly, cyclosporin A and methotrexate provide

some subjective relief from xerostomia [23, 24]. These

agents exert no objective effect on clinical symptoms or

serological parameters in SS patients, however [24].

Furthermore, there is no clinical evidence that these med-

ications provide relief from the sicca symptoms seen in

patients with either primary or secondary SS, and there is a

risk of adverse effects with these generally acting drugs. By

contrast, nizatidine was well tolerated with no adverse

effects on either the clinical symptoms or laboratory find-

ings in the present clinical trial.

Nizatidine, as well as pilocarpine, acts as a symptomatic

therapy on xerostomia, and may have no significant

immunological effects on inflamed salivary glands.

Therefore it will be necessary to develop a more effective

and safer therapy targeting dysregulated immunological

abnormalities in the salivary glands seen in patients with

SS. Although a double-blind, controlled study will be

required to confirm the efficacy of nizatidine, the present

preliminary study suggests that it may represent a new

option for the treatment of xerostomia in SS patients.
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