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Abstract

Introduction: Primary hyperparathyroidism (PHPT) is a common endocrine disease with a variable presentation. There is a recent
increase in the number of asymptomatic cases due to the use of multichannel automated analyzers.

Aim: To analyze the changing trend of PHPT patients from South India.

Materials and methods: We collected the data on clinical presentation, biochemistry, radiological features, and operative findings of
patients with PHPT treated in our hospital over a period of six years and looked at the differences between symptomatic and asymp-
tomatic PHPT.

Results: Our study included 80 patients. A significant proportion (~41%; n=33) of the patients were asymptomatic. Fifty-seven per-
cent of asymptomatic patients were females. Mean age at presentation of asymptomatic patients was 50.58 (+14.67) compared to 47.28
(£14.78) for the symptomatic group, which was not statistically significant (p=0.34). The mean levels of serum calcium, phospho-
rous, 25(OH)D, iPTH, and 24-hour urinary calcium in symptomatic vs. asymptomatic patients were 12.47 (+2.26) mg/dl vs. 12.27
(£1.82) mg/dl (p=0.70), 2.59 (+£0.74) mg/dl vs. 2.38 (£0.77) mg/dl (p=0.27), 12 (+1.2) ng/ml vs. 10.85 (+1) ng/ml (p=0.78), 1212.5 pg/ml
vs. 678.5 pg/ml (p=0.31), and 292.6 mg/day vs. 262 mg/day (p=0.64), respectively. When Ca and gland weight were compared with varia-
tions in the iPTH levels, there was a significant positive correlation with PTH >600 pg/ml (p=0.001) with no between-group differences.
The adenoma weight increased by 0.5291 mg for every unit increase in iPTH in the entire cohort, with no between-group differences
(p=0.52).

Conclusion: Asymptomatic hyperparathyroidism is increasingly being identified in clinical practice and constitutes a significant pro-
portion of primary hyperparathyroidism. Though asymptomatic PHPT is expected to be milder, such a difference in presentation was
not obvious in our study.
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INTRODUCTION

Primary hyperparathyroidism (PHPT) is a common endo-
crine disease with a variable clinical presentation. PHPT is
usually symptomatic at presentation in majority of the pa-
tients, especially in developing countries."? As the acces-
sibility to investigations, advanced imaging methods and
surgical procedures are improving, the clinical profile of
the patients with PHPT has undergone a palpable change
compared to the earlier description.>* There is a recent
increase in number of asymptomatic cases due to the use
of multichannel automated analyzers. We have previously
reported that among our cohort of PHPT, 38.9% of patients
were asymptomatic and were detected incidentally.’

AIM

We decided to analyze our cohort to look for any dif-
ferences in the clinical profile and surgical outcomes
between symptomatic and asymptomatic PHPT patients
who underwent surgery.

MATERIALS AND METHODS

Subjects

Our study was conducted at St John’s National Academy
of Health Sciences, Bengaluru. All patients who under-
went parathyroid surgery between January 2011 and De-
cember 2016 were included in this study. Patients were
diagnosed as having hyperparathyroidism based on the
following criteria: 1) Elevated serum calcium level of more
than 10.5 mg/dl, and an inappropriately low phosphorous
level; 2) Inappropriately high intact parathyroid hormone
(iPTH) level.

Measurement of parameters

Serum calcium assay was done using the modified or-
tho-cresolphthalein complexone method on the Beckman
Coulter AU analyzer; the reference range for normal se-
rum calcium in our laboratory is 8.5 to 10.5 mg/dl. Serum
phosphate was assessed using modified phosphomolybdate
method on the Beckman Coulter AU analyzer; the refer-
ence range for normal serum phosphate in our laborato-
ry is 2.5 to 4.5 mg/dl. Intact parathyroid hormone (iPTH)
was measured by electrochemiluminescence (ECLIA)
sandwich assay (Elecsys system, Roche Diagnostics),
with the normal reference range being 15 to 65 pg/ml.
24-hour urinary calcium was measured by a modified or-
tho-cresolphthalein complexone method; values above
4 mg/kg/24 hours were considered as evidence of hyper-
calciuria. Urine was collected in a container containing
10-20 ml of 6 N (M) hydrochloric acid (HCI). 25 hydroxy

vitamin D [25(OH)D] was measured by competitive
immunoassay (ADVIA Centaur XP system Siemens health-
care diagnostics), with a value below 20 ng/ml being con-
sidered as evidence of deficiency.

Data collection

Medical records of these patients were retrospectively re-
viewed for age, sex, previous medical history, presenting
symptoms and signs, routine biochemical investigations
and histopathological diagnosis, operative and peri-oper-
ative findings. Patients were categorized into symptomat-
ic and asymptomatic hyperparathyroidism based on these
findings and compared on various variables. Secondary
and tertiary hyperparathyroidism cases were excluded.
Institutional Ethics Committee clearance was sought for
conducting the study.

Statistical analysis

SPSS 21 (Statistical Package for Social Sciences 21, USA)
was used for data analysis. The data are expressed as mean
+ standard deviation (SD); data that did not have a normal
distribution are also expressed as median (range). Student’s
t test or Mann-Whitney U test (skewed data) was applied
for comparing two groups. A p-value of <0.05 was consid-
ered statistically significant.

RESULTS

Our study identified 80 patients with ages ranging from 16
to 76 years. A significant proportion (~41%; n=33) of the
patients were asymptomatic. Subjects in our study showed
a female-to-male ratio of 1.43 to 1. Symptomatic group was
defined by their clinical presentation.

In the symptomatic group, 15 patients (31.9 %) present-
ed with recurrent renal calculi, 10 patients (14%) presented
with musculoskeletal pains, 6 (12%) presented with frac-
tures, 5 (10.6%) presented with pancreatitis, and 3 (6%)
presented with neuro-psychiatric symptoms. In addition, 4
patients (8.5%) had a palpable neck nodule, 3 (6%) had evi-
dence of brown tumor, and 3 (6%) had nephrocalcinosis on
evaluation. In the symptomatic group, 4 patients required
immediate correction for acute severe hypercalcemia. Sub-
jects in the asymptomatic group were identified on eval-
uation of unrelated sickness such as while evaluating for
fever, or preoperative evaluation for unrelated surgery such
as cholecystectomy or thyroidectomy. Some patients were
detected incidentally on routine health checkups.

We compared the data on symptomatic and asymptom-
atic groups, and this has been summarized and presented in
Table 1. In our analysis, 57% of asymptomatic patient were
females. Mean age at presentation of asymptomatic patients
was 50.58 (£14.67) compared to 47.28 (£14.78). The mean
serum iPTH levels were almost double in patients who pre-
sented with symptomatic PHPT, though this difference was
not statistically significant. The levels of calcium, phospho-
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Table 1. Comparison of clinical profile in patients with symptomatic and asymptomatic hyperparathyroidism

Characteristic (Mean) Symptomatic Asymptomatic p-value

Number (n=80) 47 33

Age in years 47.28 (+14.78) 50.58 (+14.67) 0.34
Male 19 (40%) Male 14 (42%)

Sex 0.85
Female 28 (59%) Female 19 (57%)

iPTH (baseline) (pg/ml) 1212.5 678.5 0.31

Corrected calcium (mg/dl) 12.47 (£2.26) 12.27 (£1.82) 0.70

Phosphate (mg/dl) 2.59 (+0.74) 2.38 (£0.77) 0.27

ALP (IU/1) 172.5 135.5 0.245

25 OH Vitamin D (IU) 12 10.85 0.78

24 hr. urinary calcium (mg/day) 292.6 262 0.64

Duration of surgery (mins) 151 150 0.55

Gland weight in gms 4.74 2.20 0.52
Yes: 3/12 (25%) Yes: 11/25 (44%)

Post-op hypocalcemia 0.34

No: 9/12 (75%)

No: 14/25 (56%)

rous, alkaline phosphatase, vitamin D and urinary calcium
were very similar between the two groups. Although the
duration of surgery did not differ between the two groups,
the weight of the excised gland was more than double in
the symptomatic group, and this was found to positively
correlate with iPTH levels. The adenoma weight increased
by 0.5291 mg for every unit increase in iPTH in the en-
tire cohort of patients with PHPT. Both serum calcium and
gland weight were found to have significant positive cor-
relation with PTH, at serum iPTH values above 600 pg/ml
(p=<0.001). Contrary to expectation, the incidence of post-
op hypocalcemia was higher in the asymptomatic group.
Although this was not statistically significant, this obser-
vation may allude to the fact that asymptomatic patients
were not adequately treated pre-operatively for vitamin D
deficiency that seemed equally prevalent in both groups.

DISCUSSION

Primary hyperparathyroidism is a common endocrine
condition!® with a variable presentation with a spectrum
including: a) symptomatic hyperparathyroidism, b) nor-
mocalcemic hyperparathyroidism, and ¢) asymptomatic
hyperparathyroidism. There is still a debate amongst clini-
cians whether to treat asymptomatic PHPT as one end of a
spectrum in PHPT or to treat it as a separate entity. The ef-
fect on morbidity and mortality including effect on behav-
ioral, renal, gastrointestinal, cardiovascular systems needs
to be established, if asymptomatic PHPT is to be treated as
a separate entity.’"") In this study, we have attempted to dif-
ferentiate between the characteristics of symptomatic and
asymptomatic cases at the time of detection and see if there
are significant differences in their clinical profile.

We found that asymptomatic patients formed a signif-
icant portion of our PHPT cohort (41%). However, they

did not differ from the symptomatic group with regards to
levels of calcium, phosphorous, alkaline phosphatase, and
vitamin D measured in serum; nor was there any noticeable
difference in urinary calcium excretion. The asymptomatic
patients tended to be older in age, had lower levels of se-
rum iPTH, and exhibited lower weight of the excised gland.
Though these differences did not achieve statistical signif-
icance, they suggest that we may have detected the disease
at an earlier stage and could explain the lack of symptoms
attributable to PHPT.

When serum calcium and gland weight were compared
with variations in the iPTH levels, there was a significant
positive correlation with iPTH>600 pg/ml irrespective of
the group the patient belonged to. The adenoma weight
increased by 0.5291 mg for every unit increase in iPTH
in the entire cohort. These findings suggest that the de-
gree of hypercalcemia and the size of the gland goes hand
in hand with the severity of parathyroid hormone excess,
even in patients who were asymptomatic at detection. The
incidence of post operative hypocalcemia also did not sta-
tistically differ between the two groups, suggesting that
significant physiological changes have occurred in the as-
ymptomatic group in a similar fashion to what is seen in
classic PHPT. It is noteworthy to mention that asymptom-
atic PHPT patients are also prone to develop post operative
hypocalcemia and should receive appropriate preventive
measures and close monitoring during the post-op period.

In comparison to a study by Mithal et al.’), done in our
country from 2009 to 2012, we found no statistical differ-
ences in age at presentation between symptomatic and
asymptomatic patients; whereas they found that asymp-
tomatic patients were older. The proportion of asymptom-
atic PHPT cases were very similar to what we found in our
study (38% vs. 41%). When compared to another study by
Arya et al.l!%, the proportion of patients diagnosed with as-
ymptomatic PHPT was more in our cohort (10% vs. 41%).
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While Arya et al. included patients diagnosed with PHPT
from 1995 onwards, our cohort only included patients from
2011 onwards. This difference seen in our study and the one
by Mithal et al. probably reflects the changing spectrum
of PHPT, with more and more asymptomatic cases being
detected as a result of enhanced health screening packages
and better access to health care. The adenoma gland weight
and iPTH were lower in our findings too, similar to the
above-mentioned studies, but these differences were not
statistically significant in our cohort. A study by Parfitt et
al.l'! from Michigan reported the clinical course of patients
incidentally detected to have asymptomatic PHPT; the
mean serum calcium and phosphate levels in their cohort
were 11.08 mg/dL and 2.71 mg/dL, respectively. This sug-
gested that incidentally detected asymptomatic patients are
likely to have lesser degree of hypercalcemia and less pro-
nounced hypophosphatemia. However, in our cohort of as-
ymptomatic PHPT patients, there was a considerable degree
of hypercalcemia (mean calcium - 12.27 mg/dl) and signif-
icant hypophosphatemia (mean phosphate - 2.38 mg/dl).
We speculate that these differences could be related to the
highly prevalent vitamin D deficiency in our cohort along
with other environmental and nutritional factors. A recently
published analysis of the Indian PHPT registry showed that
close to 20% of patients were truly asymptomatic with no
renal or skeletal manifestations.!'?! This is in stark contrast
with data from the western world, where more than 80% of
cases of PHPT are incidentally detected and are asymptom-
atic.!3!

Our study does have some limitations. Firstly, it is a ret-
rospective study that has captured available data for analy-
sis. Extensive pre-operative evaluation and assessment may
not be possible in all patients as the cost of therapy is com-
pletely borne by the patient. Bone mineral density assess-
ment was not done in most of the patients, particularly in
those from the lower economic strata. It would have been
interesting to see if bone mineral density differed between
the two groups; this would have added more value to our
study. The relatively small sample size is another limitation,
which may have contributed to the lack of statistical signif-
icance in the differences observed between the two groups.
The strength of our study lies in the fact that this data has
been obtained in the last decade and is more likely to be
representative of the current trend.

All patients in this cohort were counseled for surgery if
calcium levels warranted the same. Those with mild hyper-
calcemia were given the option of immediate surgery ver-
sus watchful observation. Though we have only included
those who underwent surgery for this analysis, most pa-
tients in our experience opted for surgery as opposed to
watchful waiting. This may be influenced by the fact that
some patients come from distant and remote areas, which
makes frequent follow-up visits very difficult. For many,
single visit surgical curative therapy may be a better option
when compared to multiple follow up visits with adding
costs of investigations. This trend may be different from
what is seen in the west, where the incidence of parathy-

roidectomy is maximum in the eighth decade of life!'*), and
younger patients opt for watchful waiting more often.

CONCLUSION

Our data obtained from asymptomatic PHPT patients who
were incidentally detected reveal that their clinical profile
is very similar to those with classical symptomatic PHPT.
It is likely that the disease would have evolved in these
patients and manifested as classic PHPT if they were left
untreated. This leads us to believe that the asymptomatic
PHPT patients identified incidentally belong to one end of
the spectrum and should be evaluated for renal and skeletal
manifestations and should be advised surgical intervention
if and when necessary. Awareness among physicians and
general practitioners about the need for further evaluation
of incidentally picked up asymptomatic hypercalcemia will
facilitate prompt referral to a specialist and timely interven-
tion. There is felt need for more detailed and prospective
studies comparing the outcomes in cases opting for surgery
versus those opting for long-term follow-up.
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Pe3tome

BBeaeHue: I[lepsuunbsiit runepraparupeos (IITTIT) — pacrpocTpaHéHHOE SHAOKPUHHOE 3a60/IeBaHNe ¢ BapuaberbHOIl KInHIYe-
CKOII KapTUHOIL. B mocimegHee BpeMs HabMIOfAeTCs POCT YMCIa 6ECCHUMITOMHBIX CIydaeB U3-3a MCIIOMIb30BAHNA MHOTOKAaHA/IbHBIX
ABTOMATMYECKVX aHaMNU3aTOPOB.

Llenb: [TosToMy MBI pemvin IpoaHaMn3upoBaTh TeHAEHINIo n3MeHeHu namyenTos ¢ IITTIT n3 0xnoit Mapnn.
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Martepuanbl u MeTofbl: Mbl cob6pany JaHHbIE O KIMHNYECKOI KapTIHe, OMOXMMUY, PEHTTeHONOTMYeCKIIX 0COOEHHOCTAX Y Ollepa-
THMBHBIX pe3y/bTaTax maryenTos ¢ IITTIT, mpoxoamBuInX edeHe B Halllell 60/IbHUIIE B TeYeHMe IeCTH JIeT, M PACCMOTPENN pasindns
MEX[y cuMInToMarndeckuM u 6eccumuromuniM ITTTIT.

Pesynbrarbl: B Harte nccnenoBanuy 66110 BKIH0YeHO 80 marjneHToB. Y 3HaYUTeNbHOI YacTn (~41 %; n=33) maineHToB CMMIITOMOB
He 6b110. 57 % 6eCCHMITOMHBIX HAIMEeHTOB ObUIN XKeHInHaMy. CpefHuIT BO3PACT Ha MOMEHT O6palieHys 6eCCHMITOMHBIX HalI-
eHTOB cocTaBu1 50.58 (£14.67) mo cpaBHeHuIo ¢ 47.28 (£14.78) /11 CUMIITOMATIYIECKOIT TPYIIIIBL, YTO He OBUIO CTATUCTIIECKN 3Ha-
yumbIM (p=0.34). CpepHie YPOBHU CHIBOPOTOYHOrO Kayblys, pocdopa, 25(0OH)D, iPTH u 24-yacoBas sKCKpeLus KalblysA ¢ MOYOi
y TALMEHTOB C CUMIITOMAMI 11 ¥ 6eCCHMITOMHBIX MAIMEeHTOB cocTaBsinu 12.47 (£2.26) mg/dl mporus 12.27 (+1.82) mg/dl (p=0.70)
u 2.59 (+0.74) mg/dl mpoTus 2.38 (+0.77) (p=0.27) mg/dl, 12 (+1.2) ng/ml mporus 10.85 (£1) ng/ml (p=0.78) n 1212.5 pg/ml nporus
678.5 pg/ml (p=0.31), 292.6 mg/cyT.npoTNB 262, CTATUCTHNYECKY He 3HauMMO (p=0.64) cooTBeTCTBeHHO. Ca 1 BeC XKe/e3bl CPaBHUBAIN
¢ BapuaraMu yposHeit PTH, Ha6/ofanach sHaunTeNbHaA MOIOXKUTeNbHaA Koppenanusa ¢ PTH>600 pg/ml (p=0.001) 6e3 pasmmanit
MeXly TpynmaMu. Macca afieHOMBI Jkeie3bl yBennunnack Ha 0.5291 mg Ha eguauny yBennduenus PTH Bo Bceit KoropTe nepBu4HOro
runepnapatupeosa (6es pasmanit Mexay rpynmamn) (p=0.52).

3aknoueHne: beccMNITOMHBIN TUIlepIIapaTHpeo3 B yallle BBIABIAETCA B KIMHIYECKOI MPAKTHUKE M COCTAB/ACT 3HAUNTETbHYIO
IOJIO IIePBUYHOTO IUIleprapaTupeosa. XoTsa oKumaercs, 4ro 6eccummromuslii [ITTIT 6yneT 6omnee nérkum, B HallleM MCCIIETOBAHNIN
TaKas pasHMUIIA B IPOAB/ICHNAX He Oblla OYeBUIHOIL

KnwoueBble cnoBa

6eCCUMITTOMHBIIT TumnepIapaTnpeos, Mmacca HapaH.U/[TOBI/II[HOf;I JKe/Ie3bl, TCHOCHIINA
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