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SYSTEMATIC REVIEW AND META-ANALYSIS

Quality of Life After Surgery or Surveillance for
Asymptomatic Primary Hyperparathyroidism

A Meta-Analysis of Randomized Controlled Trials

Shih-Ping Cheng, MD, PhD, Jie-Jen Lee, MD, PhD, Tsang-Pai Liu, MD, Po-Sheng Yang, MD, PhD,
Sung-Chen Liu, MD, MPH, Yi-Chiung Hsu, PhD, and Chien-Liang Liu, MD

Abstract: A number of studies have investigated the effects of surgery
on symptoms and quality of life in patients with hyperparathyroidism.
However, the results are inconsistent. We conducted this meta-analysis
to quantitatively assess changes in quality of life among patients with
asymptomatic primary hyperparathyroidism.

Different databases were searched for randomized controlled trials
comparing surgery with surveillance. Quality of life was measured by
the Short Form-36 general health survey. The pooled random-effects
estimates of standardized mean difference (SMD) and 95% confidence
intervals (Cls) were calculated.

Three trials involving 294 participants were included. At 1 year,
patients undergoing parathyroidectomy had significantly better physical
role functioning (SMD, 0.31; 95% CI1 0.04—0.57; P = 0.02) and emotional
role functioning (SMD, 0.29; 95% C10.02—0.55; P =0.03). At 2 years, the
surgery group had significantly better emotional role functioning (SMD,
0.35; 95% CI 0.02—0.67; P = 0.04) than the surveillance group. Further-
more, compared with baseline, emotional role functioning improved after
surgery (SMD, 0.31;95% C10.02—0.60; P = 0.04), whereas emotional role
functioning tended to get worse in patients assigned to medical surveillance
(SMD, —0.27; 95% CI —0.55 to 0.02; P=10.07).

Although Short Form-36 is a generic instrument, our results suggest
that parathyroidectomy may be associated with better quality of life,
especially in the emotional aspects of well-being.

(Medicine 94(23):¢931)
Abbreviations: BMD = bone mineral density, CI = confidence

interval, SF-36 = Short Form-36, SMD = standardized mean
difference.
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INTRODUCTION

lassic symptoms and signs of primary hyperparathyroidism

are uncommon nowadays. With the addition of calcium to
routine biochemical screening in the 1970s, the incidence of
primary hyperparathyroidism has substantially increased, along
with the discovery of many asymptomatic cases. Depending on
the length of follow-up, up to 37% of asymptomatic patients
who do not undergo surgery showed disease progression.'
Patients with untreated hyperparathyroidism may have stable
bone mineral density (BMD) or slow loss in the long run.*
Conversely, asymptomatic patients have stable increases in
BMD after surgery. Although randomized controlled trials
suggested renal function remained stable and did not differ
between medical surveillance and surgery,”” a record-linkage
cohort study demonstrated a markedly increased risk of nephro-
lithiasis during medical surveillance of patients with asympto-
matic hyperparathyroidism.® These benefits are reflected in the
surgical indications recommended by all the versions of guide-
lines from the International Workshop.’

Patients with asymptomatic hyperparathyroidism also exhi-
bit neuropsychiatric and cognitive changes, which may have an
impact on quality of life. Patient-centered outcomes, including
symptoms and quality of life, are as im]i)ortant as clinical out-
comes such as mortality and morbidity.'® Two measures have
been used widely in hyperparathyroidism: the generic Short
Form-36 (SF-36) general health survey and the specific para-
thyroidectomy assessment of symptoms score.'' It has been
shown that patients undergoing parathyroidectomy had improved
symptoms and quality of life comparable with the thyroidectomy
group at 10 years.'? Furthermore, the 2 measures may correlate
with each other.'”> A number of studies have demonstrated
improvement in either measure after parathyroidectomy.'*

An earlier systematic review found that improvements in
energy level and both physical and emotional well-being were
the most commonly reported postoperative findings."
Recently, the consensus statements from the Fourth Inter-
national Workshop on primary hyperparathyroidism indicated
that specific findings of 3 randomized controlled studies were
inconsistent.'® Therefore, neurocognitive elements were not
included in the recommendations for surgery. There is a need
to systematically review the relevant studies to guide future
research and recommendations. The objective of this study was
to quantitatively assess changes in quality of life among patients
with asymptomatic primary hyperparathyroidism.

METHODS
Search Strategy

The meta-analysis was carried out in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines.'” A literature search was performed using
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the terms ““primary hyperparathyroidism™ and “‘quality of life”
or “SF-36.” The following databases were searched in Decem-
ber 2014: Cochrane Collaboration Database, MEDLINE,
EMBASE, and Cumulative Index to Nursing and Allied Health
Literature. Studies were included regardless of language or
publication status. Additional studies in the reference lists of
the retrieved articles, including relevant meta-analyses and
systematic reviews, were also searched. The approval by an
institutional review board is not required because this study was
based on published trials.

Selection Criteria

We included randomized controlled trials comparing
surgery with surveillance in patients with asymptomatic (mild)
primary hyperparathyroidism. Included studies had to report
quantitative analysis of quality of life.

Data Extraction

Each of the potentially eligible studies was independently
assessed by 2 of the authors using a predesigned data extraction
table. The name of the first author and the year of publication of
the article were used for identification. The patients’ quality of
life was measured with the SF-36 general health survey. The
self-administered SF-36 survey consists of 36 questions that
evaluate 8 discrete domains: physical functioning, physical role
functioning, bodily pain, general health, vitality, social func-
tioning, emotional role functioning, and mental health.'® The
analyses were performed on data at baseline, 6-month, 1-, and 2-
year time points. Only 1 study reported data at time points
beyond 2 years.” If data were not available from the text or
tables, they were measured from the published figures.

Quality Assessment

Study methodology and risk of bias were evaluated by
considering randomization procedure, allocation concealment,
blinding, and follow-up. The quality of reporting was assessed
by the Jadad score, which determines quality of a clinical trial
using 3 items (blinding, randomization, and description of
withdrawals and dropouts).'® The range of possible Jadad scores
is O (poor) to 5 (good). Funnel (Plots were used to examine the
possibility of publication bias.?’ In the absence of bias, the plot
will resemble a symmetrical inverted funnel.

Statistical Analysis

A pairwise meta-analysis for studies that compared quality of
life between the 2 groups at different time points was performed.
We also performed meta-analysis for the each group comparing
quality of life at 6, 12, and 24 months with that at baseline.
Statistical analysis was performed using STATA 12.0 (Stata Corp,
College Station, TX). Estimated effect sizes were expressed as
standardized mean difference (SMD) and 95% confidence inter-
vals (CIs) with a correction factor (Hedges’ g). We evaluated
potential heterogeneity across studies using a x* test and the />
statistic. All meta-analyses were performed using the random
effects model due to the variability in the study populations. A P
value of < 0.05 was considered statistically significant.

RESULTS
Study Characteristics

Electronic and reference searches recovered 164 publi-
cations (Figure 1) and only 3 randomized controlled studies met

Records excluded
(n=73)

Full-text articles excluded
(n=64)

»{ 2 No randomization

30 Surgical group only

5 Thyroid group as control

15 Review articles
5 Different population
1 Duplicate publication

3 Cost-effective analysis
3 Case reports
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® (n=122) (n=42)
]
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FIGURE 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram summarizing literature screening process.
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TABLE 2. Quality of included randomized controlled trials

Reference Blinding Randomization Allocation concealment Withdrawal description Jadad score (0-5)
Rao’ No Block randomization Unclear Completed follow-up 2
Ambrogini® No Block randomization Unclear Completed follow-up 2
Bollerslev’ No Block randomization Unclear Yes 2
%
Study SMD (95% CI) Weight
PF
Rao 2004 * 0.05(-0.49,0.59) 18.00
Ambrogini 2007 g -0.18 (-0.74,0.37) 16.94
Bollerslev 2007 — 1 -0.07 (-0.36,0.21) 65.06
Subtotal e -0.07 (-0.30,0.16) 100.00
RP
Rao 2004 * -0.28 (-0.82,0.26) 17.84
Ambrogini 2007 #; 0.13(-0.43,0.68) 17.00
Bollerslev 2007 — -0.06 (-0.34,0.23) 65.16
Subtotal = -0.07 (-0.29,0.16) 100.00
BP
Rao 2004 ¢ -0.08 (-0.62,0.46) 17.98
Ambrogini 2007 * -0.12 (-0.67,0.44) 16.97
Bollerslev 2007 . C— 0.02 (-0.27,0.30) 65.05
Subtotal e -0.02 (-0.25,0.21) 100.00
GH
Rao 2004 g -0.21 (-0.75,0.33) 17.92
Ambrogini 2007 * -0.10 (-0.65,0.46) 17.01
Bollerslev 2007 — =1 -0.10 (-0.39,0.18) 65.07
Subtotal __ = -0.12 (-0.35,0.11) 100.00
VT
Rao 2004 * -0.14 (-0.68,0.40) 18.00
Ambrogini 2007 ¢ -0.08 (-0.63,0.48) 17.04
Bollerslev 2007 1 -0.18 (-0.46,0.10) 64.97
Subtotal —_— — -0.16 (-0.39,0.07) 100.00
SF
Rao 2004 g -0.09 (-0.62,0.45) 17.98
Ambrogini 2007 g -0.13 (-0.69, 0.42) 16.97
Bollerslev 2007 — -0.05 (-0.33,0.23) 65.05
Subtotal _— = -0.07 (-0.30,0.16) 100.00
RE
Rao 2004 * -0.38 (-0.92,0.17) 30.36
Ambrogini 2007 ¢ 0.63 (0.06,1.20) 29.43
Bollerslev 2007 + -0.18 (-0.47,0.10) 40.20
Subtotal S E— -0.00 (-0.52,0.51) 100.00
MH
Rao 2004 ¢ 0.21(-0.34,0.75) 17.91
Ambrogini 2007 * -0.16 (-0.71, 0.40) 16.96
Bollerslev 2007 —_— 0.03 (-0.25,0.32) 65.12
Subtotal e 0.03 (-0.20, 0.26) 100.00
| |
-1.2 0 1.2
A Observation Surgery

FIGURE 2. Forest plots showing standardized mean difference and 95% confidence intervals of the Short Form-36 general health survey
between surgery and surveillance groups at baseline (A), 6 months (B), 12 months (C), and 24 months (D). The diamonds represent the

overall pooled estimate.
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%
Study SMD (95% Cl)  Weight
PF
Rao 2004 * 0.06 (-0.48, 0.59) 51.41
Ambrogini 2007 0.00 (-0.55, 0.55) 48.59
Subtotal —_ 0.03 (-0.36, 0.42) 100.00
RP
Rao 2004 + 0.18 (-0.36, 0.72) 51.31
Ambrogini 2007 * -0.03 (-0.59, 0.52) 48.69
Subtotal S E— 0.08 (-0.31, 0.46) 100.00
BP
Rao 2004 * -0.15 (-0.69, 0.39) 51.51
Ambrogini 2007 + 0.23 (-0.33, 0.78) 48.49
Subtotal g — 0.03 (-0.36, 0.42) 100.00
GH
Rao 2004 + 0.18 (-0.36, 0.72) 51.31
Ambrogini 2007 * 0.04 (-0.52, 0.59) 48.69
Subtotal ] — 0.11 (-0.28, 0.50) 100.00
VT
Rao 2004 -0.01 (-0.55, 0.53) 51.08
Ambrogini 2007 + 0.61 (0.05, 1.18) 48.92
Subtotal e ——— 0.29 (-0.32, 0.91) 100.00
SF
Rao 2004 * -0.23 (-0.77,0.31) 51.23
Ambrogini 2007 * 0.19 (-0.37, 0.75) 48.77
Subtotal S — -0.02 (-0.43, 0.39) 100.00
RE
Rao 2004 0.00 (-0.54, 0.54) 51.50
Ambrogini 2007 + 0.15 (-0.40, 0.71) 48.50
Subtotal g E— 0.07 (-0.31, 0.46) 100.00
MH
Rao 2004 * -0.14 (-0.68, 0.40) 51.10
Ambrogini 2007 + 0.37 (-0.19, 0.93) 48.90
Subtotal —_— 0.11 (-0.39, 0.61) 100.00
] ]
-1.18 0 1.18
B

Observation
FIGURE 2. Continued

our criteria for the meta-analysis. Two studies showed the same
number and period of patient enrollment.’' Only the study in
which the exact SF-36 scores were provided was included for
analysis. Finally, a total of 145 patients underwent parathyr-
oidectomy, whereas 149 patients had medical surveillance.
Table 1 shows the characteristics of the studies.

All included trials reported scores on the 8 domains of the
SF-36 as measures of quality of life. In all studies, the scores had
to be extracted from figures. Two studies re};orted scores at
6 months,>° 3 reported scores at 12 months,” 7 and 2 reported

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

Surgery

scores at 24 months.>’ Changes in BMD were also evaluated in
these studies and have been analyzed previously.*

Table 2 summarizes the quality assessment of the included
studies. Lack of blinding may be the inherent limitations in
all trials.

Primary Outcome Analysis
At baseline, there was no significant difference across all
domains of the SF-36 between the surveillance group and

www.md-journal.com | 5
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%

Study SMD (95% CI) Weight
PF

Rao 2004 * 0.11(-0.43,0.65) 23.87
Ambrogini 2007 * 0.14 (-0.42,0.69) 22.53
Bollerslev 2007 1 0.19 (-0.17,0.55) 53.60
Subtotal e 0.16 (-0.11,0.42) 100.00
RP

Rao 2004 * 0.19 (-0.36,0.73) 24.06
Ambrogini 2007 * 0.54 (-0.02,1.11) 21.96
Bollerslev 2007 1T 0.26 (-0.10,0.62) 53.97
Subtotal e 0.31(0.04,0.57)  100.00
BP

Rao 2004 0.00 (-0.54,0.54) 32.01
Ambrogini 2007 * 1.02 (0.43,1.62) 30.30
Bollerslev 2007 . | ca— 0.05(-0.31,0.41) 37.69
Subtotal —_t 0.33(-0.26,0.92) 100.00
GH

Rao 2004 > 043 (-0.11,0.98) 29.15
Ambrogini 2007 * 0.57 (0.01,1.14)  27.91
Bollerslev 2007 S — -0.03 (-0.39,0.33) 42.95
Subtotal —— — 0.27 (-0.12,0.67) 100.00
VT

Rao 2004 0.00 (-0.54,0.54) 28.01
Ambrogini 2007 * 0.56 (-0.01,1.13) 26.12
Bollerslev 2007 —_—— -0.02 (-0.38,0.34) 45.87
Subtotal 4 — 0.14 (-0.20,0.48) 100.00
SF

Rao 2004 * 0.16 (-0.38,0.70) 23.84
Ambrogini 2007 * 0.22 (-0.34,0.78) 22.46
Bollerslev 2007 —_— 1 -0.16 (-0.52, 0.20) 53.70
Subtotal 1 -0.00 (-0.26, 0.26) 100.00
RE

Rao 2004 * 0.04 (-0.49,0.58) 24.15
Ambrogini 2007 + 0.24 (-0.32,0.79) 22.65
Bollerslev 2007 D CE— 0.42 (0.05,0.78)  53.20
Subtotal —_— 0.29 (0.02,0.55)  100.00
MH

Rao 2004 -0.02 (-0.55, 0.52) 24.07
Ambrogini 2007 g 0.36 (-0.20,0.92) 22.34
Bollerslev 2007 T 0.30 (-0.06,0.66) 53.59
Subtotal | 0.24 (-0.03,0.50) 100.00

| |
-1.62 0 1.62
C

Observation

FIGURE 2. Continued

surgery group (Figure 2A). There was no heterogeneity among
studies except emotional role functioning (I* = 73.7%).

After 6 months, the surveillance group and surgery group
showed similar SF-36 scores (Figure 2B). Moderate heterogen-
eity among studies was observed in vitality (* =59.5%) and
mental health (7 =39.3%).

As shown in Figure 2C, after 12 months, the surgery group
showed better physical role functioning (SMD, 0.31; 95% CI
0.04-0.57, P=0.02) and emotional role functioning (SMD,

6 | www.md-journal.com

Surgery

0.29; 95% CI 0.02—0.55; P=10.03). The heterogeneity among
studies was high in bodily pain (I =76.5%) and moderate in
general health (> =49.2%) and vitality (> =34.8%). A funnel
plot of study size against treatment effect for the 3 included
trials showed minimal asymmetry, which did not suggest
publication bias (Figure 3).

After 24 months, only emotional role functioning remained
significantly different between the surveillance group and
surgery group as shown in Figure 2D (SMD, 0.35; 95% CI

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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%

Study SMD (95% Cl)  Weight
PF
Rao 2004 -0.01 (-0.55, 0.53) 35.02
Bollerslev 2007 . 0.27 (-0.12, 0.67) 64.98
Subtotal ———— 0.18 (-0.14,0.49) 100.00
RP
Rao 2004 + 0.23 (-0.32,0.77) 35.71
Bollerslev 2007 * -0.13 (-0.52, 0.27) 64.29
Subtotal S — -0.00 (-0.33, 0.33) 100.00
BP
Rao 2004 * -0.30 (-0.84, 0.24) 42.34
Bollerslev 2007 * 0.19 (-0.21, 0.58) 57.66
Subtotal e E—— -0.02 (-0.49, 0.45) 100.00
GH
Rao 2004 + 0.41 (-0.14,0.95) 38.26
Bollerslev 2007 + 0.01 (-0.38,0.40) 61.74
Subtotal 14 — 0.16 (-0.22, 0.54) 100.00
VT
Rao 2004 0.00 (-0.54, 0.54) 35.04
Bollerslev 2007 + -0.29 (-0.68, 0.11) 64.96
Subtotal e -0.19 (-0.51,0.13) 100.00
SF
Rao 2004 + 0.30 (-0.24, 0.85) 34.52
Bollerslev 2007 * 0.03 (-0.36, 0.43) 65.48
Subtotal 1 —— 0.13 (-0.19, 0.45) 100.00
RE
Rao 2004 ’ 0.49 (-0.06, 1.04) 34.28
Bollerslev 2007 = 0.27 (-0.13, 0.66) 65.72
Subtotal —_ — 0.35(0.02,0.67) 100.00
MH
Rao 2004 + 0.32 (-0.22, 0.87) 46.22
Bollerslev 2007 9 -0.36 (-0.76, 0.03) 53.78
Subtotal -0.05 (-0.72, 0.63) 100.00
] ]
5 -1.04 0 1.04

Observation
FIGURE 2. Continued

0.02-0.67; P=0.04). The heterogeneity among studies was
hlzgh in mental health (I* = 75.0%) and moderate in bodily pain
=50.1%) and general health (P =25.2%).

Secondary Outcome Analysis

Next, we analyzed temporal changes within each group.
Compared with baseline, the surveillance group had no signifi-
cant change in quality of life after 6 months (Figure 4A).
However, physical role functioning was worse after 12 months

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

Surgery

(SMD, —0.37;95% CI —0.62 to —0.12; P =0.003). As shown in
Figure 4C, there was a trend toward lower scores on 3 domains
of the SF-36: bodily pain (SMD, —0.28; 95% CI —0.59 to 0.03;
P =0.07), general health (SMD, —0.23; 95% CI —0.48 to 0.01;
P =0.06), and social functioning (SMD, —0.22; 95% CI —0.47
to 0.03; P=0.08). Moderate-to-substantial heterogeneity
among studies was observed in emotional role functioning
(> =62.1%).

The differences in the surveillance group disappeared
after 24 months (Figure 4E). Patients assigned to medical

www.md-journal.com | 7



Medicine * Volume 94, Number 23, June 2015

Cheng et al
o 4
7N
4 N
4 A
7 N\
4 N
— e N
[=]
4 N\,
= // \\
@ 2 & L] Xxm + N
» o~ / AN
7 N
4 A
4 A
// R+ ¢4 A \\
o " 4’| or L] XA N, °
T T T T
5 0 5 1
SMD

¢PF xRP ®BP AGH ~VT oSF +RE ®MH

FIGURE 3. Funnel plot to explore potential publication bias for
the Short Form-36 (SF-36) general health survey between surgery
and surveillance groups at 12 months. Effect estimates of individ-
ual studies (standardized mean difference [SMD]) are scattered
against the precision of the studies (standard error of SMD).

surveillance had worse emotional role functioning (SMD,
—0.27; 95% CI —0.55 t0 0.02; P =0.07). Paradoxically, mental
health appeared better after 24 months (SMD, 0.27; 95% CI
—0.02t0 0.56; P =0.07). Moderate-to-substantial heterogeneity
among studies was observed in general health (I = 69.1%)

In the surgery group, vitality marginally improved after
6 months as shown in Figure 4B (SMD, 0.44; 95% CI —0.00 to
0.88; P=0.05). Moderate heterogenelty among studies was
observed in social functioning (7= 30.9%).

After 12 months, the surgery group showed no significant
difference across all domains of the SF-36 (Figure 4D). There
were moderate heterogenemes 1n physical role functioning
(P=33.9%), bodily pain (I*=69. 2%), general health
(> =56.7%), and social functioning (I* = 47.3%).

Compared with baseline, the surgery group had better
emotional role functioning after 24 months as shown in

%

Study SMD (95% Cl)  Weight
PF
Rao 2004 -0.02 (-0.54, 0.51) 51.85
Ambrogini 2007 0.03 (-0.52, 0.57 ) 48.15
Subtotal s E—— 0.00 (-0.37, 0.38) 100.00
RP
Rao 2004 > -0.26 (-0.78, 0.27) 51.34
Ambrogini 2007 - 0.18 (-0.36, 0.73) 48.66
Subtotal —_ -0.04 (-0.48, 0.39) 100.00
BP
Rao 2004 = -0.05 (-0.57, 0.48) 51.91
Ambrogini 2007 = -0.14 (-0.69, 0.40) 48.09
Subtotal s — -0.09 (-0.47, 0.28) 100.00
GH
Rao 2004 = -0.09 (-0.62, 0.43) 51.87
Ambrogini 2007 - 0.11 (-0.43, 0.66) 48.13
Subtotal e E— 0.01 (-0.37, 0.38) 100.00
VT
Rao 2004 = 0.10 (-0.42, 0.62) 51.84
Ambrogini 2007 = -0.08 (-0.63, 0.46) 48.16
Subtotal e E—— 0.01 (-0.36, 0.39)" 100.00
SF
Rao 2004 = -0.08 (-0.60, 0.44) 51.85
Ambrogini 2007 > -0.08 (-0.63, 0.46) 48.15
Subtotal S —— -0.08 (-0.46, 0.30) 100.00
RE
Rao 2004 = -0.15 (-0.67, 0.38) 51.84
Ambrogini 2007 > 0.26 (-0.29, 0.80) 48.16
Subtotal s 0.05 (-0.35, 0.44) 100.00
MH
Rao 2004 = 0.23 (-0.29, 0.76) 51.34
Ambrogini 2007 = -0.22 (-0.76, 0.33) 48.66
Subtotal e —— 0.01 (-0.43, 0.45) 100.00
T T

-804 0 804

A Baseline 6 months

FIGURE 4. Forest plots showing standardized mean difference (SMD) and 95% confidence intervals (Cls) of the Short Form-36 (SF-36)
general health survey in surveillance (A, C, E) and surgery (B, D, F) groups at 6 months (A, B), 12 months (C, D), and 24 months (E, F). The

diamonds represent the overall pooled estimate.
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%

Study SMD (95% CI)  Weight
PF
Rao 2004 -0.01 (-0.56, 0.54) 51.19
Ambrogini 2007 . 0.22 (-0.35, 0.79) 48.81
Subtotal e N 0.10 (-0.29, 0.50) 100.00
RP
Rao 2004 ’ 0.19 (-0.37, 0.75) 50.90
Ambrogini 2007 ’ 0.02 (-0.54, 0.59) 49.10
Subtotal e M 0.11 (-0.29, 0.50) 100.00
BP
Rao 2004 + -0.14 (-0.69, 0.42) 51.08
Ambrogini 2007 + 0.19 (-0.38, 0.75) 48.92
Subtotal —_— 0.02 (-0.37, 0.42) 100.00
GH
Rao 2004 ’ 0.28 (-0.28, 0.84) 50.96
Ambrogini 2007 + 0.25 (-0.32, 0.82) 49.04
Subtotal — —— 0.26 (-0.13, 0.66) 100.00
VT
Rao 2004 + 0.22 (-0.33,0.78) 51.96
Ambrogini 2007 * 0.67 (0.09, 1.26) 48.04
Subtotal —_—  — 0.44 (-0.00, 0.88) 100.00
SF
Rao 2004 + -0.24 (-0.79, 0.32) 50.72
Ambrogini 2007 ’ 0.25 (-0.32, 0.82) 49.28
Subtotal —_— 0.00 (-0.47, 0.48) 100.00
RE
Rao 2004 + 0.21(-0.35, 0.77) 50.91
Ambrogini 2007 + -0.10 (-0.67, 0.46) 49.09
Subtotal e E— 0.06 (-0.34, 0.45) 100.00
MH
Rao 2004 + -0.12 (-0.67, 0.44) 51.16
Ambrogini 2007 . 0.31 (-0.25, 0.88) 48.84
Subtotal g — 0.09 (-0.33, 0.52) 100.00
T T

-1.26 0 1.26

B Baseline 6 months

FIGURE 4. Continued

Figure 4F (SMD, 0.31; 95% CI 0.02—0.60; P = 0.04). Moderate
heterogeneity among studies was detected in physical function-
ing (I =30.7%).

DISCUSSION
We included 3 randomized controlled trials for this meta-
analysis by electronic search and manual screening. Our results
suggest that emotional role functioning is consistently better in
the surgery group after 24 and 48 months. Furthermore,

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

compared with baseline, emotional role functioning improved
after parathyroidectomy. The degree of heterogeneity was
generally low. The present meta-analysis updates current evi-
dence to clarify the role of surgery in patients with asympto-
matic primary hyperparathyroidism.

The SF-36 emotional role functioning domain consists of
the following 3 questions:

(1) cut down on the amount of time you spent on work or
other activities;

(2) accomplished less than you would like; and

www.md-journal.com |9
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%

Study SMD (95% Cl) Weight
PF

Rao 2004 * -0.09 (-0.62, 0.43) 22.18
Ambrogini 2007 * -0.03 (-0.57,0.52) 20.62
Bollerslev 2007 * -0.28 (-0.60, 0.05) 57.20
Subtotal _ — -0.19 (-0.43,0.06) 100.00
RP

Rao 2004 * -0.22 (-0.75,0.30) 22.39
Ambrogini 2007 > -0.13 (-0.67, 0.42) 20.88
Bollerslev 2007 * -0.52 (-0.85,-0.19) 56.73
Subtotal _ — -0.37 (-0.62,-0.12) 100.00
BP

Rao 2004 * 0.09 (-0.44,0.61) 26.45
Ambrogini 2007 + -0.50 (-1.06, 0.05) 24.36
Bollerslev 2007 + -0.37 (-0.70,-0.05) 49.20
Subtotal —_ —— -0.28 (-0.59, 0.03)  100.00
GH

Rao 2004 * -0.35(-0.88,0.17) 21.88
Ambrogini 2007 * -0.16 (-0.70, 0.39)  20.59
Bollerslev 2007 > -0.22 (-0.54,0.11) 57.52
Subtotal _ —¢ -0.23 (-0.48,0.01)  100.00
VT

Rao 2004 + -0.04 (-0.57,0.48) 22.13
Ambrogini 2007 * -0.19 (-0.73,0.36)  20.46
Bollerslev 2007 ¢ -0.15 (-0.47,0.18) 57.41
Subtotal _ = -0.13 (-0.38,0.12)  100.00
SF

Rao 2004 * -0.17 (-0.70, 0.35) 22.13
Ambrogini 2007 * -0.16 (-0.71,0.38)  20.56
Bollerslev 2007 * -0.26 (-0.59, 0.07) 57.30
Subtotal _ —— -0.22 (-0.47,0.03) 100.00
RE

Rao 2004 g 0.02 (-0.51,0.54) 30.03
Ambrogini 2007 > 0.20 (-0.35,0.74)  28.97
Bollerslev 2007 * -0.47 (-0.80,-0.14) 41.00
Subtotal —_— -0.13 (-0.56, 0.30)  100.00
MH

Rao 2004 * 0.26 (-0.26,0.79)  25.49
Ambrogini 2007 + -0.21 (-0.75,0.34)  24.07
Bollerslev 2007 * -0.24 (-0.56,0.09) 50.44
Subtotal —_ -0.10 (-0.40,0.19)  100.00

|
-1.06 0 1.06
C

Baseline
FIGURE 4. Continued

(3) did work or other activities less carefully than usual.

These may provide a big picture on cognitive functions.
Several studies have used different instruments to characterize
cognitive performance such as verbal memory and nonverbal
abstraction.'>**?* These cognitive functions may influence
daily activities independent of degression or other mood dis-
orders. Recently, Babinska et al** showed that patients with
hyperparathyroidism had impaired concentration, decreased
nonverbal learning process, difficulties in using direct memory,
verbal fluency, and visual constructive abilities. Only a part of

10 | www.md-journal.com

12 months

aspects improved following surgery. Interestingly, Amstrup
et al* also demonstrated that former patients (5—15 years after
parathyroidectomy) had lower scores in 3 SF-36 domains
compared with sex- and age-matched healthy controls: general
health, vitality, and emotional role functioning. It is unknown
whether these phenomena result from irreversible effects of
hyperparathyroidism or different genetic and environmental
backgrounds. Therefore, observational studies using healthy
or thyroidectomy controls are likely to be biased due to con-
founding.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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%

Study SMD (95% Cl) Weight
PF
Rao 2004 + -0.03 (-0.58, 0.53) 20.40
Ambrogini 2007 * 0.30 (-0.27,0.87)  19.35
Bollerslev 2007 * 0.00 (-0.32,0.32)  60.26
Subtotal 1 — 0.05 (-0.20, 0.30)  100.00
RP
Rao 2004 * 0.24 (-0.32,0.80) 25.64
Ambrogini 2007 ¢ 0.30 (-0.27,0.87)  24.81
Bollerslev 2007 * -0.19 (-0.51,0.14) 49.55
Subtotal S E— 0.04 (-0.29,0.37)  100.00
BP
Rao 2004 * 0.17 (-0.38,0.73)  30.27
Ambrogini 2007 * 0.49 (-0.08,1.07)  29.47
Bollerslev 2007 > -0.31(-0.63, 0.01) 40.26
Subtotal 0.07 (-0.43,0.57)  100.00
GH
Rao 2004 * 0.31(-0.25,0.87) 28.73
Ambrogini 2007 * 0.54 (-0.04,1.11)  27.76
Bollerslev 2007 * -0.13(-0.45,0.20) 43.51
Subtotal —_1 0.18 (-0.24,0.60)  100.00
VT
Rao 2004 * 0.09 (-0.46,0.65) 22.18
Ambrogini 2007 > 0.52 (-0.06,1.09)  20.69
Bollerslev 2007 * 0.02 (-0.31,0.34) 57.13
Subtotal 4 — 0.14 (-0.13,0.41)  100.00
SF
Rao 2004 * 0.07 (-0.48,0.62) 27.57
Ambrogini 2007 * 0.19 (-0.37,0.76)  26.82
Bollerslev 2007 * -0.37 (-0.70, -0.05) 45.62
Subtotal —_ -0.10 (-0.47,0.28)  100.00
RE
Rao 2004 * 0.44 (-0.12,1.01)  19.96
Ambrogini 2007 + -0.09 (-0.65, 0.48) 19.65
Bollerslev 2007 M 0.14 (-0.18,0.46) 60.39
Subtotal — — 0.16 (-0.09, 0.41)  100.00
MH
Rao 2004 * 0.03 (-0.53,0.58)  20.40
Ambrogini 2007 > 0.31(-0.25,0.88)  19.33
Bollerslev 2007 * 0.00 (-0.32,0.32)  60.27
Subtotal ) — 0.07 (-0.18,0.32)  100.00

| |
1.1 0 1.11
D Baseline 12 months

FIGURE 4. Continued

Previous systematic reviews include studies of nonrando-
mized design and present the results in a nonquantitative
manner.'+1>22:23 Recently, Brito et al*® conducted a meta-
analysis of the extent of improvement in the SF-36 and Pasie-
ka’s parathyroidectomy assessment of symptoms score. The
study included 4 prospective surgical series and omitted several
publications, including 3 randomized controlled trials analyzed
in the present study. Their results indicated significant improve-
ment in all domains of the SF-36. Nonetheless, the findings are
restricted by the relatively lower level of evidence. Perceptions

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

about intervention effectiveness may influence treatment out-
comes. Randomized controlled trials with an observational arm
are necessary to get rid of the so-called Hawthorne effect or
selection bias.

One of the strengths of this meta-analysis is to increase
statistical power over individual studies and explore the hetero-
geneity between studies. Furthermore, we used a comprehen-
sive search strategy and duplicate data abstraction to minimize
bias. Our findings are limited by the small number and size of
randomized controlled trials. The results need to be interpreted

www.md-journal.com | 11
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%
Study SMD (95% ClI) Weight
PF
Rao 2004 * -0.03 (-0.56, 0.49) 30.22
Bollerslev 2007 = 0.00 (-0.34,0.34) 69.78
Subtotal s -0.01 (-0.30, 0.28) 100.00
RP
Rao 2004 ¢ -0.35(-0.87,0.18) 29.89
Bollerslev 2007 * -0.03 (-0.37, 0.32) 70.11
Subtotal —— = -0.12 (-0.41, 0.16) 100.00
BP
Rao 2004 * 0.10 (-0.42,0.63) 30.25
Bollerslev 2007 S -0.16 (-0.51, 0.18) 69.75
Subtotal —— -0.08 (-0.37, 0.21) 100.00
GH
Rao 2004 - -0.50 (-1.03, 0.04) 43.68
Bollerslev 2007 - 0.09 (-0.26, 0.43) 56.32
Subtotal I E— -0.17 (-0.73, 0.40) 100.00
VT
Rao 2004 = -0.09 (-0.61, 0.44) 34.18
Bollerslev 2007 ¢ 0.27 (-0.08,0.61) 65.82
Subtotal it — 0.15(-0.19,0.48) 100.00
SF
Rao 2004 < -0.30 (-0.82, 0.23) 29.98
Bollerslev 2007 S -0.04 (-0.39, 0.30) 70.02
Subtotal —— = -0.12 (-0.41,0.17) 100.00
RE
Rao 2004 * -0.37 (-0.90, 0.16) 29.96
Bollerslev 2007 ¢ -0.22 (-0.57,0.12) 70.04
Subtotal —_— —t -0.27 (-0.55,0.02) 100.00
MH
Rao 2004 ¢ 0.12 (-0.40, 0.65) 30.45
Bollerslev 2007 ¢ 0.34 (-0.01,0.68) 69.55
Subtotal — — 0.27 (-0.02, 0.56) 100.00
| |
-1.03 0 1.03
E Baseline 24 months

FIGURE 4. Continued

with caution on reliability. In addition, heterogeneity and the
test for publication bias may have been underestimated because
these tests are underpowered when the number of trials is few. A
way to overcome this limitation is to include prospective
nonrandomized studies. Two additional studies comparing sur-
gical with medical treatment did not specify the time points of
assessment of quality of life.”?® Therefore, they were not
incorporated in our meta-analysis.

This review is clinically relevant because integrating
quality-of-life assessment is helpful in supporting clinical

12 | www.md-journal.com

decision making and has potential to enhance patient-cen-
tered care. Although the SF-36 is a generic measure of health
status that may not be sensitive to clinical changes specific to
hyperparathyroidism, significant differences were observed
between the surveillance group and surgery group in the
present study. It is worth noting that our temporal analysis
(Figure 4) revealed a trend toward worsening quality of life
in the surveillance group and vice versa in the surgery group.
This reinforces our conclusion that hyperparathyroidism
patients undergoing surgery or surveillance present different

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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%
Study SMD (95% ClI) Weight
PF
Rao 2004 * -0.09 (-0.65, 0.46) 34.57
Bollerslev 2007 * 0.31 (-0.03, 0.65) 65.43
Subtotal —_— —— 0.17 (-0.20, 0.54) 100.00
RP
Rao 2004 + 0.16 (-0.40, 0.71) 27.50
Bollerslev 2007 * -0.10 (-0.44, 0.25) 72.50
Subtotal s — -0.03 (-0.32, 0.26) 100.00
BP
Rao 2004 * -0.12 (-0.68, 0.43) 27.51
Bollerslev 2007 * 0.01 (-0.33, 0.35) 72.49
Subtotal —— -0.03 (-0.32, 0.26) 100.00
GH
Rao 2004 + 0.14 (-0.41,0.70) 27.58
Bollerslev 2007 + 0.19 (-0.15, 0.54) 72.42
Subtotal —— 0.18 (-0.11, 0.47) 100.00
VT
Rao 2004 + 0.04 (-0.52, 0.59) 27.63
Bollerslev 2007 ¢ 0.20 (-0.14, 0.54) 72.37
Subtotal —+—— 0.15 (-0.14, 0.45) 100.00
SF
Rao 2004 + 0.10 (-0.46, 0.65) 27.52
Bollerslev 2007 * 0.04 (-0.30,0.38) 72.48
Subtotal e E— 0.06 (-0.23, 0.35) 100.00
RE
Rao 2004 * 0.51 (-0.06,1.07) 27.00
Bollerslev 2007 . 0.24 (-0.11, 0.58) 73.00
Subtotal —_ — 0.31 (0.02,0.60) 100.00
MH
Rao 2004 + 0.22 (-0.34,0.77) 27.42
Bollerslev 2007 ? -0.01 (-0.35, 0.33) 72.58
Subtotal s 0.05 (-0.24, 0.34) 100.00
]
-1.07 0 1.07
F Baseline 24 months

FIGURE 4. Continued

alterations in quality of life. A well designed and adequately
powered trial would be necessary to establish the magnitude
and durability of improvements in quality of life after para-
thyroidectomy, and whether the relevant changes are related
to biochemical abnormalities. Future studies should have
longer follow-up to evaluate time trends to determine
whether the effect is constant, linear, or prone to plateau
over time.

In summary, pooled data from randomized trials suggest
that quality of life significantly differs in patients with asympto-
matic primary hyperparathyroidism undergoing surgery or

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

surveillance, particularly in the domain of emotional role
functioning.
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