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Coffee Consumption and
Bone Minera Density in
DiaysisPatients

Theinfluence of ingested coffee on bone mineral den-
sity (BMD) and the related risk of pathologic frac-
turesis controversial. We decided to check if dialysis
patients drinking coffee may have a BMD different
fromthat of non coffee drinkers.
We studied 30 dialysis patients (26 on hemodialysis,
4 on peritoneal dialysis). Group | (n = 11, 5 women)
included patients who regularly drank at least 1 cup
of coffeedaily[dialysisduration: 29.1 months (range:
8.7 —59.6 months); age: 56.0+ 14.6 years]. Group
(n = 19, 13 women) consisted of patients who said
that they were nondrinkers of coffee [dialysis dura-
tion: 15.2 months (range: 6.3 — 45.4 months); age:
56.3+ 19.8 years]. We examined BMD in all subjects
in two sites (femoral neck and L2 — L4 lumbar re-
gion) by dual-energy X-ray absorptiometry. Serum
parathyroid hormone, calcium—phosphate balance
parameters, blood pH, serum markers of inflamma-
tion, bioimpedance records of body composition, and
markers of nutrition were simultaneously eval uated.

Compared with group 11, group | showed signifi-
cantly lower L2 —L4 parameters. BMD (0.906 + 0.236
g/em? vs. 1.172 + 0.227 g/cmé, p = 0.005), percent of
peak BMD (78.4% + 18.9% vs. 98.4% + 17.0%, p =
0.006), percent of age norm (82.7% + 18.2% vs.
105.9% + 17.7% p = 0.002), T-score [-2.07 (range:
-3.9510 2.02) vs. -0.51 (range: —2.29 t0 4.07), p =
0.020], and Z-score[-1.25 (range: —4.41to0 1.90) vs.
0.26 (range: —1.48 t0 4.49), p = 0.006] . Serum albu-
min concentration was higher in group | [4.0 g/dL
(range: 3.1 — 4.3 g/dL) vs. 3.3 g/dL (range: 2.9 —
4.4 g/dL), p= 0.020].

Our results suggest that regular coffee consump-
tion may contribute to BMD lossin dialysis patients.
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Introduction

Coffee is a solution reported to contain more than a
thousand different chemicals, including carbohy-
drates, lipids, nitrogenous and phenolic compounds,
vitamins, minerals, and alkal oids, among them caffeine,
cafestal, and kahweol (1). Coffeeintake may influence
bone mineral density (BMD) by decreasing body cal-
cium and phosphorus content. It was shown that caf-
feine increases urinary calcium (2) and phosphorus
(3) excretion. Coffee consumption was observed to
cause a negative shift in overall calcium balance, but
was not related to bone turnover (mineralization and
resorption rates) in postmenopausal crush fracture
osteoporosis (4). Additionally, caffeineinteractswith
the tt genetic variant of vitamin D receptor (elderly
women with the TT genotype were less affected by
caffeine-induced bone | oss than were women with the
tt genotype) (5). The urinary phenomenon associated
with caffeine may be of smaller importanceindialyzed
patientswith low residual renal function, but the con-
tribution of caffeineto decreased overall calcium bal-
ance and the genetic determinants may have both a
noti ceable meaning.

Of six cross-sectional studies exploring the asso-
ciation between caffeine consumption and BMD, only
two indicated accel erated loss of BMD in coffee drink-
ers (5,6). The other four showed no significant influ-
ence (7-10). In three prospective cohort studies,
increased risk for hip fracture with caffeine consump-
tion wasfound in women (11-13). Two studies showed
no such association (14,15). The foregoing dataindi-
catethat theinfluence of ingested coffee on BMD and
therelated risk of pathologic fractureiscontroversial.
We decided to investigate whether coffee-drinking
dialysis patients may have aBMD different from that
of non coffee drinkers.
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Patientsand methods

Uremic patients ol der than 18 yearstreated with peri-
toneal dialysis(PD) or intermittent hemodialysis(HD)
qualified for the study. Patients were excluded if they
met at least one of the following conditions:

» Diaysistreatment ongoing for lessthan 6 months

e Parathyroidectomy during last 6 months

» Recognized disease (except diabetes mellitus) that
is not a complication of uremia or dialysis treat-
ment and that could influence bone metabolism
(for example, primary gout, rheumatoid arthritis,
thyroid gland imbalance, tumor)

e Presence of an implanted medical device (for ex-
ample, apacemaker or infusion pump)

e Currently taking drugsthat influence bone metabo-
lism (for example, glucocorticosteroids, estrogens,
androgens) and having taken such drugs within 2
months before the study examination

e Acuteinfection or inflammation during the month
before the study examination

We studied 30 patients that met all criteria. The
patientswere allocated to two groups. Group | patients
included those who regularly drank at least 1 cup
(250 mL) of caffeinated coffee daily (approximately
140 mg of caffeinedaily) for at least 3 years; group |1
patients consisted of those who said that they were
nondrinkers of coffee.

Group | consisted of 11 patients (5 women, 6 men)
of meanage56.0+ 14.6 years, treated with hemodiaysis
(HD, n = 4) or peritoned dialysis (PD, n = 7). Mean
dialysis duration was 29.1 months (range: 8.7 — 59.6
months). Group Il included 19 PD patients(13women, 6
men) of mean age 56.3 + 19.8 years. Mean PD duration
was 15.2 months (range: 6.3—45.4 months).

We used dual-energy X-ray absorptiometry to as-
sess BMD at the femoral neck and L2 — L4 lumbar
region in these patients. Serum intact parathyroid hor-
mone concentration, cal cium—phosphate balance pa-
rameters, blood pH, serum markers of inflammation,
serum and anthropometric markers of nutrition, and
bioimpedance records of body composition were
evaluated and compared for both groups.

In PD patients, all study measurements were per-
formed with a“dry” peritoneal cavity after drainage
of dialysate, which was not replaced until comple-
tion of all study procedures. In HD patients, a blood
sample was taken before the midweek HD session;
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other examinations were started at 30 minutes after
the HD session.

The normality of distribution of variables was
checked by the Shapiro-Wilks test for each group
separately. Results are expressed as mean + 1 stand-
ard deviation or as median and range, as appropriate.
Comparisons between the examined groups for the
non adjusted results were performed using the Stu-
dent t-test for unpaired dataif the distribution in both
groups was normal or otherwise by the Mann—
Whitney test. Results adjusted for sex, age, and treat-
ment with anticoagulants were compared using the
analysis of covariance methodology. A p value be-
low 0.05 wasjudged to be significant. The statistical
analysiswas performed using Statistica 7.1 (StatSoft,
Tulsa, OK, U.SA)).

Results

Coffeedrinkers (group I) showed significantly lower
BMD parameters measured inthe L2 — L4 lumbar re-
gion (Figures 1 —5) than did coffee abstinents (group
I1). Inthelumbar spine, osteoporosis (T-score < —2.5)
wasobserved only in coffeedrinkers; coffee abstinents
usually showed normal bone mass (T-score > —1.0,
Table I). Serum abumin concentration was higher in
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FIGURE3  Lumbar bone minera density (BMD) as percentage
of peak BMD (in young adults) in dialyzed coffee drinkers and
coffee abstinents.

FIGURES  Lumbar Z scorein dialyzed coffee drinkers and coffee
abstinents.
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group | thaningroup 1 [4.0g/dL (range: 3.1-4.3¢g/dL)
vs. 3.3¢g/dL (range: 2.9-4.4g/dL), p=0.020].

After adjustment of all results for sex, age, and
treatment with anticoagul ants, the differences between
groups in lumbar spine BMD and serum albumin
concentration remained statistically significant. Addi-
tionally, some BMD parameters in the femoral neck
becamessignificantly different between groups, show-
ing lower BMD in coffeedrinkers(Tablell).

Tota body masswassimilar inboth groups, but after
adjustment, coffee drinkers showed significantly lower
body fat mass and higher lean body mass (TableI11).

TABLEI
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We observed no significant differences between
groupsin calcium—phosphate parameters, markers of
inflammatory status, blood pH, blood count, C-reac-
tive protein, anthropometric measurements, or bioim-
pedancerecords (TablelV).

Discussion

Our resultsindicate that, in dialysis patients, regular
coffee consumption may influence BMD loss. In the
study patients, we previously showed the negative
influence of age, sex, and treatment with anticoagu-
lantson femoral neck BMD (16,17). After adjustment

T-Score values in the study patients who drank coffee (group 1) and in those who did not (group I1)

T Score Femoral neck Lumbar spine L2-L4
I | I
More than -1.0 8 2 12
Less than —1.0 and more than -2.5 8 5 7
Less than —2.5 3 4 0

TABLEII

Bone minera density (BMD) in the femoral neck (FN) of study patients who drank coffee (group 1) and in those who

did not (group Il): statistical analysis after adjustment for sex, age, and anticoagulant treatment

Parameter Group | Group Il p Value
FN BMD (g/cm?) 0.776+0.182 0.835+0.126 0.006
FN T score [mean (range)] —2.28 (—4.06 to 2.37) -1.29 (-3.39 to 1.15) 0.034
FN BMD as % YA [mean (range)] 72.0 (54.2 to 136.0) 84.0 (59.0 to 114.0) 0.041
FN Z score [mean (range)] -1.42 (-2.36 to 2.97) —0.57 (-2.36 to 2.01) 0.170
FN BMD as % AM [mean (range)] 79.9 (68.7 to 148.0) 92.5 (67.0 to 129.0) 0.207

YA = young adult; AM = age matched.

TABLEII

Selected results of anthropometric parameters and bioimpedance records of the study patients who drank coffee

(group 1) and those who did not (group I1): statistical analysis after adjustment for sex, age, and anticoagulant treatment

Parameter Group | Group 11 p Value
TBM (kg) 72.2+14.9 72.2+10.5 0.081
Waist circumference (cm) 95.8+14.9 97.1+£12.0 0.026
Hip circumference (cm) 100.0+10.5 102.0+10.9 0.028
FBM (kg) 20.9+7.9 22.5+7.6 0.046
FBM%TBM 28.7+8.6 30.9+8.8 0.001
LBM (kg) 54.9+12.6 49.7+9.1 0.002
LBM%TBM 71.3+8.6 69.1+8.8 0.001
TBW (L) 40.2+8.0 38.1+7.5 0.000
TBW%TBM 55.4+5.3 52.7+6.6 0.007

TBM = total body mass; FBM = fat body mass; LBM = lean body mass; TBW = total body water.
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TABLEIV  Study parameters that were not significantly differ-
ent (p > 0.05) for patients who drank coffee (group I) and
those who did not (group I1)

Parameter Group | Group |l
iPTH (pg/mL) 385.8 (80.1-913.0) 194.1 (12.3-1967.0)
ALP (1U/L) 78.0+£20.7 86.5+40.8
Total Ca (mg/dL) 8.7+0.8 9.1+0.9
Phosphates (mg/dL) 5.3+1.1 5.4+1.5
Blood pH 7.36 (7.30-7.46)  7.36 (7.31-7.45)
Hemoglobin (g/dL) 11.5£1.3 11.4+1.1
WBCs (G/L) 7.2+2.7 7.1+1.5
Platelets (G/L) 223+87 241+57
MCV (fL) 87.2+19.2 94.4+5.2
CRP (mg/L) 1.80 (0.00-17.60) 0.00 (0.00-31.30)
Ferritin (ng/mL) 294+128 4114274

iPTH = intact parathyroid hormone; ALP = alkaline
phosphatase; WBCs = white blood cells; MCV = mean
corpuscular volume; CRP = C-reactive protein.

for these confounders, the differences between the
groups in the lumbar spine BMD remained statisti-
caly significant and alsorevealed alower BMD inthe
femoral neck in coffeedrinkers.

Coffee consumption has been associated with
lower BMD in some cross-sectional studies(5,6), but
not in others (7—10). Similarly, increased risk for hip
fracture with caffeine consumption was shown in some
prospective cohort studies (11-13), but notinal (14,15).
Differencesin results may be related to the amount of
caffeineingested (5,13,18), lifetimeintake of coffee(19),
concomitant calciumintake (6,18,19), sex (11-13), body
massindex (20), and genetic factors(5).

Total body mass was similar in both groups, but
coffeedrinkershad alower body fat massand ahigher
lean body mass. These findings, together with higher
serum albumin concentration in coffee drinkers, ex-
clude protein undernutrition asareason for lower BMD
in this group. According to previous studies, a better
nutrition statusin coffee drinkers may diminish bone
lossrelated to caffeine consumption (20).

The literature shows varying patterns of BMD in
the lumbar spine and femoral neck. Serum zinc was
observed to be significantly associaed with lumbar
spine but not femoral neck BMD (21). Adults with
sicklecell disease (22) had an abnorma BMD in 79.6%
of cases, with predilection for the lumbar spine (p =
0.001). Deep review of factorsrelated to variation in
premenopausa bone mineral status carried out by
Tudor—L ocke and M cCaoll (23) concluded that smoking

Coffee Consumption and Bone Mineral Density

had a detrimental effect on premenopausal bone—
most apparent in the spine. A population based-study
showed that theinteraction between coffee and smok-
ing appears to have a deleterious effect on the distal
radius, but not to the same extent on the ultradistal
radius (24). Moderate al cohol consumption had aposi-
tive effect on ultradistal radius BMD, but no signifi-
cant association was found in the distal radius (24).
However, regardless of possible predilectionsfor bone
changes in some skeletal regions, the effects of del-
eterious factors may be lifetime-dependent. A retro-
spective study conducted on 980 postmenopausal
women indicated that increasing lifetime intake of
caffeinated coffee (2 or more cups daily) was associ-
ated with decreasing BMD at both the spine and hip
(19). Our study revealed that differencesin BMD in
two groups may be more evident after adjustment of
results for other confounders aso influencing BMD,
such as age, sex, and anticoagulant treatment.

The influence of coffee on BMD in dialysis pa
tients needsfurther investigation. Our study indicates
that coffee consumption may be one of the determi-
nants of BMD in diaysis patients.
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