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NSAIDs Increase Risk of Gastrointestinal Bleeding in
Primary Care Patients with Dyspepsia
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BACKGROUND. A 1l-year prospective study of 545 patients with dyspepsia examined the natural history of dys-
pepsia in a primary care population. Predictors of gastrointestinal bleeding and other related utilization-of-service
indicators were identified.

METHODS. Subjects were adult primary care patients seen at a southern California county medical center. Data
were collected by means of a patient questionnaire as well as from medical charts and a computerized hospital
billing system. Chi-square, t test, and stepwise multiple logistic regression analyses were used to analyze the
data. Outcome events were follow-up visits for any gastrointestinal event and follow-up visits for gastrointestinal
bleeding specifically.

RESULTS. Prior exposure to nonsteroidal anti-inflammatory drugs doubled the odds for any follow-up gastroin-
testinal event (odds ratio = 1.9; 95% Cl = 1.4 to 2.8). Nonsteroidal anti-inflammatory drugs increased the risk for

gastrointestinal bleeding by a factor of 7 (odds ratio = 7.1; 95% Cl = 1.3 to 50.0).

CONCLUSIONS. In a cohort of primary care patients with dyspepsia, use of nonsteroidal anti-inflammatory

drugs was the most important predictor of a follow-up gastrointestinal event, both for any gastrointestinal event

and gastrointestinal bleeding specifically.

KEYWORDS. Dyspepsia; anti-inflammatory agents, non-steroidal; gastrointestinal hemorrhage; primary health

care; physicians, family; prospective study. (J Fam Pract 1997; 45:227-235)

pproximately one in 18 visits to general
and family practice physicians are for
symptoms referable to the digestive sys-
tem, while stomach pain is the sixth
most common principal reason for visit.1
Large-scale community studies of patients with dys-
peptic symptoms have reported prevalence rates of
25% to 38%vJ Despite the high prevalence of this
condition, information on the natural history of dys-
pepsia based on documentation of the complete
clinical course in patients is lacking. Most prospec-
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five studies of primary care patients focus either on
the evaluation of disease management strategies" or
on symptom-based scoring algorithms that predict
underlying organic pathologic conditions.8DThis is
the first prospective study of dyspepsiain aprimary
care population to examine treatment outcomes and
the risk factors associated with those outcomes.

This prospective study of the natural history of
dyspepsia used baselinell and 1-year follow-up
data on family medicine clinic patients with dys-
pepsia to identify predictors of gastrointestinal
(G1) bleeding and utilization of medical services
for Gl-related conditions. Independent variables
used in these analyses were patient demographic
characteristics; exposure to risk factors such as
nonsteroidal anti-inflammatory drugs (NSAIDs),
alcohol, and cigarette smoke; prior Gl problems;
and presence of chronic conditions such as arthri-
tis, heart disease, cancer, and chronic obstructive
pulmonary disease (COPD).
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METHODS

Patient Population and Data
Collection

Five hundred forty-five adult primary care patients
with dyspepsia were enrolled in this 1-year follow-
up study of medical services utilized for Gl-related
conditions. (The patient’s enrollment visit is
referred to as the “index GI visit.”) Subjects were
selected from the ambulatory patient population at
San Bernardino Comity Medical Center (SBCMC) in
southern California. The baseline study consisted of
chart abstracts and surveys from adults (18 years of
age or older) seen at Family Medicine outpatient
clinics for Gl-related conditions (ICD-9-CM diagno-
sis codes 530 to 537, 564, 787, or 789.0) between
January and June 1993. Of the 693 adult patients
representing 932 eligible Gl visits, 545 patients were
enrolled in the baseline chart abstract component.
These patients reported proximal alimentary tract
symptoms (eg, pain, discomfort, heartburn, vomit-
ing, or nausea); or signs or symptoms resulting in an
antiulcer medication prescription. Complaints relat-
ed to gynecologic conditions or other underlying
factors such as injury, influenza, and food poisoning
were excluded. The baseline survey component
consisted of mailed questionnaires or telephone
interviews of enrolled patients who were English-
speaking and who had no underlying psychosocial
impairment. There were 428 patients contacted, and
288 who responded. Detailed descriptions of the
baseline study and selection criteria have been pre-
sented elsewhere. 1l

For the follow-up study, computerized hospital
billing data on utilization of SBCMC inpatient and
outpatient services, including diagnosis codes, were
collected for all 545 patients for 1 year following
their index visits. The index Gl visit to the Family
Medicine clinics was excluded, but all other services
utilized on the index visit date were included. In
addition to services utilized, datawere also collected
on use of the following NSAIDs: aspirin, fenoprofen
calcium, ibuprofen, indomethacin, naproxen,
phenylbutazone, piroxicam, sulindac, and tolmetin
sodium.

An overview of the relationship between the base-
line studylland the current follow-up study can be
seen in the Figure. Data collection protocols were
reviewed and approved by the SBCMC Institutional
Review Board.
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Independent Variables

Independent variables included baseline demo-
graphics (ie, sex, age, race/ethnicity) and index G
visit diagnosis. The index visit diagnosis categories
were abdominal pain (eg, epigastric pain, right upper
quadrant pain, dyspepsia); gastroesophageal reflux
disease (GERD) (eg, reflux, hiatal hernia, heart-
bum); peptic ulcer disease (PUD) (eg, gastric Ucer,
duodenal lesions); gastritis; and other (eg, imitable
bowel syndrome, diarrhea, nausea and vomiting,
gas).

Risk factors of current cigarette smoking, alcohol
use, and NSAID use comprised additional indepen-
dent variables. Information on current cigarette
smoking status and alcohol use was obtained from
patient charts (ie, major problem lists, clinic vist
notes) and self-reports. Alcohol abuse was defined
as a report from the subject of an alcohol-related
medical problem or a physician note in the nedical
chart of alcohol abuse or high consumption. Patients
were identified as current NSAID users based ona
combination of medical chart information, surey
responses, and pharmacy utilization data. The gpe-
cific items from each ofthese sources that were used
to determine current exposure to NSAIDs are asfo-
lows:

1 Charted records that NSAIDs were ordered &
the time of the index visit or during the 3 nmonths
prior to the index visit

2. Charted GI visit notes that gastropathy wes
NSAIDs-induced

3. Baseline survey responses indicating thet
NSAIDs were used currently (at the time of the su-
vey) and regularly (often or nearly every day)

4. Self-reports that NSAIDs had caused Gl prob-
lems

5. Pharmacy utilization data that indicated
NSAIDs were ordered prior to a follow-up Gl evert,

The last group ofindependent variables were ind-
cator variables derived from the patient’s history of
selected conditions: arthritis, COPD, heart disease,
and cancer. These variables and the preceding inde-
pendent variables were selected because they ae
considered to be the most important risk factors for
peptic ulcer and other subgroups of dyspeptic
patients. Medical history of arthritis was obtained
from two sources. Patients’ charts (ie, problem lists
or clinical notes) were examined for mention of
rheumatoid arthritis (RA), osteoarthritis (OA)



including degenerative joint
disease, or other arthropathy
such as bursitis. Additional
arthritic patients were identi-
fied from follow-up-year ser-
vice utilization data by identi-
fying study patients seen for
RA(ICD-9-CM 714), OA (ICD-
9-0OM 715), or other arthropa-
thy (ICD-9-CM 716). Patients
could be classified into more
thenone arthritis category.

Patients with COPD, heart
disease, or cancer were identi-
fied using ICD-9-CM diagnosis
codes for these conditions
adapted from a National
Center for Health Sta-
tistics (NCHS) report.2 They
ae ICD-9-CM 490-496 for
COPD; ICD-9-CM 390-398,
402,404-429 for heart disease;
ad ICD-9-CM 140-239 for
cancer. Utilization data were
tre sole means of identifying
study patients with heart dis-
ease or COPD. Cancer cases
were identified using a combi-
nation of chart and utilization
data

Dependent Variables

Study patients having follow-

p Gl-related events (ICD-9-

QM codes 530-537, 564, 578,

787,789.0), including Gl bleed-

ing visits (ICD-9-CM codes

4%0, 578.0, 578.1, 578.9, and

fourth-digit hemorrhage codes

for PUD, 531-533), were identified from utilization
cata. The ICD-9-CM diagnoses for Gl bleeding were
adapted from Cutler and Mendeloff. BThree Gl fol-
lonrupvariables were created. One variable counted
tre number of Gl-related services used by each
patient; other variables indicated the presence or
absence of either a follow-up Gl service or Gl bleed-
ing. Chart, survey, and hospital record data relevant
to the patients with Gl bleeding were carefully
reviewed to verily bleeding history. Gastrointestinal
bleeding was selected for study because it is one of
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the most serious Gl complications associated with
acid-peptic diseases.

Statistical Methods

A level of significance of P=.05 was selected for all
statistical tests. The x2 statistic (for categorical vari-
ables) and ttest (for continuous data) were calculat-
ed. Odds ratios and 95% confidence intervals (Cl)
estimated risk for follow-up Gl outcomes associated
with exposure variables. For bleeding and NSAID
use, an exact 95% CIl was calculated using the

The Journal of Family Practice, Vol. 45, No. 3 (Sept), 1997 229



Gl BLEEDING IN DYSPEPTIC PATIENTS

approximation procedure described by Cornfield. &4

Logistic regression analysis was used to examine
the relationship between the independent variables
and the presence or absence of a follow-up Gl-relat-
ed event as the dependent variable. The logistic
regression model containing only demographic and
index diagnosis variables was compared with a
model with one exposure variable (ie, NSAID use,
alcohol abuse, or smoking) added in. The contribu-
tion of each exposure variable was assessed by a %@
test of the change in log likelihood values between
the models.

RESULTS

Patient Characteristics

Descriptive statistics for independent variables ana-
lyzed for the 545 study patients are presented in
Table 1. Comparisons with the total SBCMC patient
population are described elsewhere.LStudy patients
were predominately female and nonwhile. Ages
ranged from 19 to 87 years, with a mean age of 46
years. Abdominal pain was the most common index
visit diagnosis (nearly 40%) followed by GERD
(20%) and PUD (19%). Twenty-nine percent had a
medical history of arthritis; 14%, COPD; and less
than 10% had histories of heart disease or cancer.
Thirty-six percent were current smokers, 17% used
alcohol, and 34% were currently using NSAIDs.

Patients with Gl-related Follow-up
Events

Study patients utilized 7229 services during the 1-
year follow-up period. Two hundred eighty-two
patients (52%) accounted for the 772 Gl-related fol-
low-up events that represented 11% of all follow-up
services (Table 2). (The only Gl-related service for
263 of the 545 study patients was the index visit to
the Family Medicine clinics.) The mean number of
Gl-related services was 1.4; there was a maximum of
21 Gl-related services used (one patient).

The 21 Gl-bleeding-related events were: two for
bleeding esophageal varices (ICD-9-CM 456.0); one
for gastric ulcer (GU) hemorrhage (ICD-9-CM 531.4);
two for duodenal ulcer (DU) hemorrhage (ICD-9-CM
532.4); six for hematemesis (ICD-9-CM 578.0); and 10
for unspecified Gl hemorrhage (ICD-9-CM 578.9).

Nine patients (1.7% of the study population)
accounted for the 21 events (Table 2). Bleeding was
observed at endoscopy for four cases: one case of
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TABLE 1

Characteristics of Patients with Dyspepsia

Study Patients

Independent Variables (n = 545)
Male sex, % 30.3
Mean age (years) 46.3
Race/ethnicity, %

W hite 43.9
Black 13.9
Hispanic 34.9
Other 7.3
Index visit diagnosis, %

Abdominal pain 39.3
GERD 19.6
Peptic ulcer 18.9
Other 11.8
Gastritis 10.5
Risk factors, %

Cigarette smoker 36.3
Alcohol abuse 16.7
NSAIDs user 33.8
Medical history, %

Arthritis 28.8
COPD 141
Heart disease 55
Cancer 8.4

GERD denotes gastroesophageal reflux disease; NSAIDs, non-
steroidal anti-inflammatory drugs; COPD, chronic obstructive pul-
monary disease.

DU; one case of GU; one case of stomal ulcer; ad
one case of esophageal and gastric varices. These
four patients had 14 visits for Gl bleeding during tre
follow-up year: two for bleeding varices; two for pep-
tic ulcer hemorrhages; two for hematemesis; ad
eight for unspecified GI hemorrhages. All four
patients whose diagnoses were verified by
endoscopy had used NSAIDs prior to the follow-up
Gl event. Three of the five bleeders in the remaining
categories were NSAID users.

Three patients were categorized as upper @
bleeding cases based on diagnoses of bleeding pg-



. TABLE 2

Gl-Related Patient Outcomes and Utilization of Services

Dependent Variables Study Patients

Follow-up Gl-related services

No. of services 772
% of services (base = 7229) 10.7
No. of patients 282
% of patients (base = 545) 51.7
d bleeding

No. of services 21

% of services (base = 7229) 0.3
No. of patients 9
% of patients (base = 545) 1.7

QA denotes gastrointestinal.

TABLE 3

Patient Characteristics by Follow-up Gl Events Status

Gl BLEEDING IN DYSPEPTIC PATIENTS

tic ulcer (one case) and vomiting blood (two cases).
The upper Gl bleeders were high utilizers of medical
services for Gl-related events. The mean number of
Gl-related services utilized was 11.3 for the four
endoscopy-verified cases and 6.7 for the remaining
three upper Gl bleeders. The two remaining patients
were lower Gl bleeding cases with symptoms of
bloody stool, tarry stool, or melena. The lower Gl
bleeders averaged 1.5 services.

NSAIDs and Alcohol Increase Risk of
Gl Follow-up Events
Table 3 compares patient characteristics (indepen-
dent variables) for patients with and without fol-
low-up Gl events. Current use of NSAIDs was the
only statistically significantly different variable
(x2 = 12.9; P = .0003) between patients who
returned with a Gl-related
event and those who did
not. Forty-one percent of
patients with a follow-up

Gl Follow-up Events No Gl Follow-up Events Gl-related service wused
Characteristic (n=282) (n = 263) P Value NSAIDs, compared with
8.9 50 26% of patients with no Gl
0, . .
Male sex, % 316 follow-up. Use of NSAIDs
Mean age (years) 46.7 45.9 50 nearly doubled the risk for
Gl follow-up (odds ratio
Race/ethnicity,% 52 [OR] = 1.9; 95% CIl =1.3 to
White 45.7 i;-g 2.8).
Black 124 : Patients who had a fol-
Hispanic 35.5 34.2 ]
Other 6.4 8.4 low-up Gl bleed differed
from those who did not for
Index visit diagnosis, % 1 current use of NSAIDs and
Abdominal pain 418 2‘1357’ alcohol use (Table 4).
GERD 7.7 ' Seventy-eight percent of
Peptic ulcer 18.8 19.0
Other 11.3 12.2 bleeders wused NSAIDs
Gastritis 10.3 10.6 compared with 33% of
nonbleeders (x2=7.9; P =
Risk factors, % 427 0 .005). The risk for bleeding
Cigarette smoker 39.7 . -37 among NSAID users was
Alcohol abuse 18.1 15.2 . )
NSAIDS User 20.8 26.2 .0003* seven times that for
nonusers (OR = 7.1; 95%
Medical history, % Cl = 1.3to 50.0). There was
Arthritis 305 i;g '23 moderate association
CorD 14.9 ) '57 between alcohol use and
Heart disease 5.0 6.1 . ”
Cancer 0.9 6.8 20 bleeding; 44% of bleeders
were classified as alcohol
* Statistically significant. users compared with 16%

A denotes gastrointestinal; GERD, gastroesophageal reflux disease; NSAIDs, nonsteroidal anti-inflammato-

rydrugs, COPD, chronic obstructive pulmonary disease.

of nonbleeders (x2 = 5.1; P
= .02).
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TABLE 4

Patient Characteristics by Gl Bleeding Status

focused on GI bleeding
because it is one of te
most serious Gl complica-

Gl Bleeders Non-bleeders . . .
Characteristic (h=9 (n = 536) P Value tlo'ns assoc_lated with
aciu-pupnc uiseases. P
Male sex, % 22.2 30.4 .60 foration is another serious
Gl complication; however,
Mean age (years) 48,4 46.3 .63 there were no perforation
Race/ethnicity, % 61 ca_ses in this study cohort
White 556 43.7 Prior exposure to NSAIDs
Black 22.2 13.8 doubled the odds for
Hispanic 22.2 35.1 any follow-up Gl emt;
Other 0 75 use of NSAIDs also in
Index visit diagnosis, % .54 creased odds for bleeding
Abdominal pain 44.4 39.2 by a factor of 7. Thes
GERD 0 20.0 risks are similar to pooled
Peptic ulcer 22.2 18.8 risk estimates of 2.7 to 47
Other 111 118 from meta-analyses of
Gastritis 22.2 10.3 NSAID-induced  gastro-
Risk factors, % pathy. 7 The estimate of
Cigarette smoker 55.6 36.0 .23 attributable risk for Gl fd-
Alcohol abuse 44.4 16.2 .02* low-up related to NSAID
NSAIDs user 77.8 33.0 .005* use in this population is
. . 23%, within the range of
Medical history, % N
Arthritis 44.4 28.5 30 3% to 29% reported intre
COPD 111 142 79 literature for the general
Heart disease 0 5.6 47 population.”7
Cancer 0 8.6 .36

* Statistically significant.

Gl denotes gastrointestinal; GERD, gastroesophageal reflux disease; NSAIDs, nonsteroidal anti-inflammatory

drugs; COPD, chronic obstructive pulmonary disease.

The logistic regression model containing demo-
graphic and index diagnosis variables was com-
pared with the model with NSAID exposure added
in. The change in log likelihoods was statistically
significant (/2 12.5; P ¢.001). Exposure to
NSAIDs nearly doubled the odds for any type of
follow-up Gl event (OR= 1.9; 95% CI = 1.3 to 2.8),
even when controlling for sex, race, age, and index
diagnosis. There were no statistically significant
improvements with the addition of either alcohol
or smoking exposures to the logistic regression
model.

DISCUSSION

In the present study, NSAID use was the most
important predictor of a follow-up GI event, for
both any Gl event and GI bleeding specifically. We
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Study Strengths
Findings here  were
derived from a prospec-
tive study of Gl events,
The timing of outcomes (either follow-up d
events or follow-up Gl bleeding) and of exposure
to NSAIDs was assessed. Thus, the natural histo-
ry of dyspepsia (what predicts serious Gl compli-
cations for dyspeptic patients) could be exam-
ined. Knowledge of the timing of NSAID use con-
tributed to conclusions concerning the link
between NSAID use and Gl bleeding. For exanm-
ple, analyses of study data confirmed that NSAIDs
were prescribed and used prior to endoscopy in
the four Gl bleeding cases with endoscopic verifi-
cation. Multivariate analyses allowed determina-
tion of potential predictors of follow-up Gl events
and controlled for covariate effects.

Outpatient charts, hospital records, and survey
data for the nine patients with Gl bleeding were
carefully reviewed to verify bleeding history. Four
patients had the bleeding site endoscopically weri-



fied. In addition, two patients had reported bloody
\aTit, while another, who had a history of peptic
ulcer verified by upper Gl radiography and
endoscopy, made an outpatient visit for bleeding
DU. Subsequent endoscopy 3 months later indicated
that the DU had healed. The remaining two patients
were probable lower Gl bleeding cases; they report-
ed having bloody stool, tarry stool, or melena.

Study Limitations

The SBCMC Family Medicine population is not
representative of the general US population. It
does, however, represent a population of low
socioeconomic status (Medicaid).1l Furthermore,
the proportion of visits for digestive disease prob-
lems in the SBCMC population (4%) is similar to
the 4.4% of office visits for symptoms referable to
the digestive system from the 1994 National
Ambulatory Medical Care Survey.B

Completeness of data for exposure variables is
anissue, as is amount of exposure, especially with
regard to alcohol abuse and smoking. Since both of
these are unhealthy behaviors, patients may not be
forthcoming about these habits, especially to
physicians. While there is a section of the major
problem list that requests information on sub-
stance use, and specifically mentions tobacco and
alcohol, we do not know whether providers always
asked patients about these behaviors, or whether
they just noted them if the patient happened to
mention them.

We examined the use of NSAIDs among patients
with arthritis to assess the validity of the data on
exposure to NSAIDs. In this study, 56% of RA and
63% of OA patients had current exposure to
NSAIDs, and 86% of RA and OA patients had cur-
rent or past exposure to NSAIDs. Just 16 RA/OA
patients (14%) had no documentation of NSAID
use in SBCMC hospital and clinic records. This is
not unexpected since patients may purchase
NSAIDs over the counter or use an outside phar-
mecy. In comparison, Pincus and GriffinBreported
that 71% of RA patients in the ARAMIS (Arthritis,
Rheumatism, and Aging Medical Information
System) population were using NSAIDs.

Implications for Gl Treatment in
Family P ractice

Inthe present study, the best predictor of GI fol-
low-up visits was the use of NSAIDs. Many of the
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patients were taking NSAIDs to treat arthritis and
other musculoskeletal problems. Because
NSAIDs are the mainstay treatment for rheumat-
ic and musculoskeletal conditions, we examined
the differences between patients with arthritis
and those without arthritis for follow-up Gl
events. Patients with arthritis had twice the risk
for a follow-up GI bleed as did those without it
(OR = 2.0; 95% CIl = 0.5 to 7.6). For the 108 OA
patients, the bleeding risk was three times that of
nonarthritic patients (OR = 2.9; 95% CI = 0.8 to
11.2). This finding is consistent with previous
studies in which a strong association was found
between NSAID use and Gl damage,BI7especially
among patients with arthritis and other muscu-
loskeletal problems.2D2

As managed care expands, primary care physi-
cians are likely to treat an increasing proportion of
patients with musculoskeletal conditions. Even
today, according to data from an NCHS survey, pri-
mary care physicians treat 28% of patients for mus-
culoskeletal symptoms, which account for nearly
one third of drug orders for pain relief medica-
tions.1In this study, only 22 of the 157 patients with
arthritis were seen in rheumatology or orthopedics
clinics. Most of these patients were treated solely
by family physicians.

What are the implications of this greater
reliance on primary care physicians? It is impor-
tant for the primary physician to recognize the risk
of NSAID use and to be able to identify those
patients at greatest risk for GI complications. Our
multivariate analysis showed that NSAID therapy
was the major predictor of higher risk for gas-
tropathy. Furthermore, the proportion of visits for
bleeding was three times higher in the study sam-
ple than in the overall SBCMC patient population:
0.3% vs 0.1% (Pc.0001). This finding suggests that
patients with dypepsia are at higher risk of devel-
oping Gl bleeding than the overall ambulatory
patient population. In addition to the findings from
the present study, the epidemiologic and clinical
literature indicates that the elderly, patients with
prior history of upper Gl bleeding or PUD, or those
on concomitant corticosteroid or anticoagulant
therapies are among the higher risk groups.BI/3
Since information on corticosteroids and anticoag-
ulants was not collected in this study, we were
unable to assess the effect of these drug exposures
on risk estimates.
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Family physicians may do well to assume a
more proactive role in the management of patient
populations with dyspepsia to reduce the rate of
serious complications. Results of this study sug-
gest that patients with dyspepsia being treated
concomitantly with NSAIDs should be reassessed
for their need to continue such agents. Some
patients might be appropriately treated with lower
doses of NSAIDs for their analgesic effects or,
alternatively, pure analgesics might provide equal-
ly beneficial results, especially for noninflammato-
ry conditions.

Another alternative for patients who need to
continue NSAID therapy might be prophylactic
therapy to prevent NSAID-induced injury. Three
classes of drugs are currently used: the histamine-
receptor antagonists (eg, ranitidine, famotidine,
nizatidine); the gastric acid-pump inhibitor
(omeprazole); and the prostaglandin analogue
(misoprostol). Although all of these drugs have
been proven to be effective in reducing endoscop-
ic lesions, 2 only misoprostol has been shown to
reduce the rate of serious gastrointestinal compli-
cations attributed to NSAIDs.BA recent literature
review has recommended that clinicians co-admin-
ister misoprostol to prevent NSAID-induced gas-
tric ulcer, especially for patients at high risk of
complications.®

It may be important to involve such specialists
as gastroenterologists and rheumatologists when
treating certain types of patients with dyspepsia.
Gastroenterologists may need to perform diag-
nostic tests on dyspeptic patients who require
continuous NSAID therapy to determine the pres-
ence of ulcer or esophagitis. For dyspeptic
patients who also have chronic musculoskeletal
or rheumatic conditions, rheumatologists may be
helpful in optimizing NSAID treatment regimens.

Another approach might be to have other spe-
cialists participate in training and education pro-
grams with primary care physicians. With the
aging of the population, numbers of patients with
musculoskeletal conditions are likely to increase,
while at the same time, with the expansion of
managed care, fewer of these patients will be
referred to specialists. This conjunction of fac-
tors makes it imperative for primary care physi-
cians and other specialists to collaborate in pro-
viding an efficient and seamless system of care
for their patients.
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