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BACKGROUND. There is increasing evidence that hyperparathyroidism (HPT), a
condition that leads to elevated serum calcium levels, is associated with endocrine
and other malignancies, suggesting a possible causal link between HPT and car-
cinoma.

METHODS. To investigate the relation of HPT to subsequent cancer risk, the authors
conducted a record-linkage study among 2425 patients who were diagnosed with
HPT in Danish hospitals. Patients were identified in hospital discharge records,
and records were then linked with the Danish National Cancer Registry for the
years 1977-1993 to identify cancer incidence. To estimate cancer risk, standardized
incidence ratios (SIRs) were computed.

RESULTS. After excluding patients who were diagnosed in the first year of follow-
up, a total of 219 malignancies were observed, resulting in an SIR of 1.25 (95%
confidence interval [95%CI], 1.1-1.4). Cancer risk among women was higher than
among men. Among those with primary (idiopathic) HPT, hematopoetic malig-
nancies were elevated significantly (SIR, 1.88; 95%CI, 1.0-3.2; based on 13 pa-
tients), with the excess derived primarily from 4 observed patients with multiple
myeloma. Patients with secondary HPT had an insignificantly increased risk of
overall cancers. Patients who were diagnosed with other or unspecified types of
HPT had significant increases in carcinoma of the urinary tract (SIR, 2.71; 95%ClI,
1.2-5.3; based on 8 patients) and carcinoma of the thyroid gland (SIR, 21.19; 95%ClI,
4.3-61.9; based on 3 patients).

CONCLUSIONS. Future studies should monitor whether specific endocrine alter-
ations associated with HPT may affect the long-term risk of hematopoetic, thyroid,
and urinary tract carcinomas. Cancer 2002;95:1611-7.
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Hyperparathyroidism (HPT) is defined by overproduction of the
parathyroid hormone, which regulates serum calcium levels, thus
leading to hypercalcemia. The incidence of primary, or idiopathic,
HPT is approximately 28 per 100,000 population, with a female-to-
male ratio of 2:1, and it occurs most frequently in women age = 60
years, for whom the prevalence is estimated at 2 per 1000 population.
In about 85% of patients with primary HPT, the condition is the result
of adenoma in one or more of the four parathyroid glands, whereas
the remaining patients have HPT that is attributable mostly to mul-
tiple tumors. Secondary and tertiary HPT also can occur. Secondary
HPT is the result of biochemical conditions (low serum calcium),
which chronically stimulate the parathyroid gland to increase the
production of parathyroid hormone; tertiary HPT is the continued,
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chronic overproduction of parathyroid hormone once
the biochemical stimulus of low calcium has been
resolved.

Parathyroid adenomas can occur with a complex of
other malignancies in one of two hereditary conditions
known as multiple endocrine neoplasia 1 (MEN1) and
MEN2. MEN1 usually is characterized by parathyroid
tumors as well as enteropancreatic and anterior pituitary
tumors, and it occurs in approximately 3-20 per 100,000
population. In the less common MEN2, parathyroid tu-
mors can be accompanied by medullary thyroid carci-
nomas and pheochromocytomas.?

Increasing evidence suggests a possible common
biochemical link between HPT and the risk of devel-
oping malignant disease outside of a hereditary path-
way. In early studies on the topic, significant correla-
tions were found between parathyroid adenomas and
previous, concurrent, and subsequent gastrointesti-
nal, breast, thyroid, genitourinary, and respiratory
malignancies® as well as nonmedullary thyroid carci-
nomas.* Later cohort studies addressed the hypothe-
ses that either the biologic correlates of HPT or the
associated hypercalcemia may be associated with an
increased risk of developing malignant disease. A pro-
spective study in the late 1980s using the Swedish
National Cancer Registry followed a cohort of 4163
patients who underwent surgery for HPT for up to 22
years and found higher than expected rates of malig-
nant disease.” After eliminating patients who were
diagnosed during the first year of follow-up, a 40%
increased risk of malignancy was observed, with ex-
cesses seen for gastrointestinal, endocrine, kidney,
and breast carcinoma. However, conflicting evidence
of the association between HPT and carcinoma does
exist. In a population-based study in Rochester, Min-
nesota, that followed 435 patients with HPT over a
28-year period, carcinoma and cardiovascular mortal-
ity were significantly lower than expected.® Screening
techniques may have allowed detection of patients
with milder HPT in that study. It was notable that
patients in the highest quartile of serum calcium levels
had significantly higher overall mortality rates com-
pared with patients in the lower three quartiles.

To investigate further the correlation of HPT to
the subsequent risk of developing carcinoma, we con-
ducted a record linkage study among patients with
hospital-diagnosed HPT in Denmark. Patients were
identified from hospital discharge records and were
linked to the Danish National Cancer Registry using
personal identification (ID) numbers.

MATERIALS AND METHODS
The Hospital Discharge Register, a nationwide registry
of hospital discharges for Denmark covering the years

1977-1993, was used to identify patients who were
hospitalized for HPT.” Each record in the Register
includes the population ID number (a unique identi-
fier assigned to every Danish citizen and to nonciti-
zens who hold residence permits), dates of admission
and discharge for the hospitalization, codes for surgi-
cal procedures performed, and up to 20 discharge
diagnoses. Discharge diagnoses were coded according
to a Danish version of the International Classification
of Diseases (ICD-8).2 A total of 2817 patients who had
one or more discharges for HPT (ICD-8 code 252.00-
09) were identified.

The population ID number was used to link the
roster of individuals ascertained from the Discharge
Register with the Central Population Register file to
obtain information about vital status and validity of
the ID number. After the linkage was performed, 83
patients were excluded because of death before hos-
pital discharge, 16 patients were excluded due to in-
valid ID numbers, and 8 patients were excluded be-
cause of foreign residency. Thus 2710 patients
remained in the cohort. The roster was linked with
records of the Danish Cancer Registry for the years
1977-1993 to identify cancer incidence. The Cancer
Registry was established in 1942, and the reporting of
cancer to the Registry is mandated by law.? Because
malignancies that are diagnosed detected during the
first year of follow-up may reflect surveillance bias,
analyses included only patients with disease that was
diagnosed after this period; 2425 patients had fol-
low-up > 1 year. A total of 14,703 person-years (PY)
were accumulated beginning with the first day of the
month after 1 year after the first hospital discharge for
HPT and continuing until the earlier of 1) the date of
death, 2) the date of emigration, or 3) the end of the
study (December 31, 1993). Multiple tumors per pa-
tient were recorded.

Expected numbers of diagnosed malignancies
were calculated based on Danish multiple cancer in-
cidence rates and the observed distribution of PY, with
adjustment for gender, age, and calendar year (in
5-year intervals). The standardized incidence ratio
(SIR) was estimated as the number of malignancies
observed divided by the number expected. The 95%
confidence interval (95%CI) for each SIR was calcu-
lated based on the assumption that the observed
number was distributed as a Poisson random variable.

ICD diagnosis codes for HPT delineate primary
HPT, secondary HPT, and other or unspecified causes
of HPT, including hyperparathyroid crisis, generalized
ostitis fibrosa cystica, nephrocalcinosis from hyper-
parathyroidism, and hyperparathyroidism otherwise
defined or unspecified. Because the clinical signifi-
cance of these conditions can be very different, we



stratified most analyses by primary HPT (ICD8 252.00
and 252.01), secondary HPT (ICD8 252.02), or other
HPT (ICD8 252.03, 252.04, 252.05, 252.08, and 252.09).
Because parathyroid surgery is used mainly to treat
patients with primary HPT and not other HPT types,
patients with one of the other HPT ICD8 codes who
also underwent parathyroid surgery were classified
with primary HPT for the purposes of this study. These
patients were switched from other HPT to primary
HPT at the time they underwent parathyroid surgery,
with PY before surgery contributing to the category
other HPT and PY after surgery contributing to the
category primary HPT.

An analysis of the cancer incidence for the entire
cohort was undertaken first. Subsequent analyses
were conducted separately for patients with primary
HPT, secondary HPT, and other HPT. These analyses
were stratified by gender, age, whether patients had
ever undergone parathyroid surgery, whether HPT
was the only discharge diagnosis in the initial HPT
hospitalization, whether patients had been hospital-
ized for HPT only once or more frequently, and time
from the initial diagnosis of HPT to the initial diagno-
sis of malignant disease (latency). For analysis by hos-
pitalization, PY after the first hospitalization and be-
fore the second hospitalization for HPT were allocated
to the first hospitalization stratum. PY accumulation
starting from the date of the second HPT hospitaliza-
tion was allocated to the two or more hospitalizations
category.

RESULTS
In total, 1767 patients (72.9%) in the study were fe-
males, and 658 patients (27.1%) were males. The av-
erage age at which patients were diagnosed with HPT
was 58.2 years (range, 0-95 years), and the average age
at which patients first were diagnosed with malignant
disease was 67.2 years (range, 2-101 years). There were
1643 patients (67.8%) with primary HPT, 1044 of these
patients diagnosed with primary HPT, and 599 pa-
tients diagnosed with other HPT and undergoing
parathyroid surgery. There were 399 patients with pri-
mary HPT who underwent surgery within the first year
of follow-up, and these patients were excluded from
surveillance. There were 822 patients who were diag-
nosed with primary HPT or other HPT who were
switched that underwent surgery after the first year of
follow-up. There were 312 patients (12.9%) with sec-
ondary HPT and 470 patients (19.4%) with other HPT.
Some of the diagnoses in the other HPT group in-
cluded uremia, calculi of the kidney or ureter, and
diabetes mellitus.

Table 1 shows that a total of 219 malignancies
were observed, resulting in an SIR of 1.25 (95%ClI,
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1.1-1.4). The risk of many malignancies was elevated
nonsignificantly, including malignancies of the pan-
creas and corpus uteri, non-Hodgkin lymphoma, mul-
tiple myeloma, brain malignancies, and malignancies
in connective tissue. Significant increases were limited
to malignancies of the urinary system (SIR, 1.78;
95%CI, 1.1-2.7; based on 23 patients), which included
the bladder (SIR, 1.78; 95%ClI, 1.0-2.9) and the kidneys
(SIR, 1.77; 95%CI, 0.8-3.5), and to thyroid carcinoma
(SIR, 6.37; 95%CI, 1.5-4.5; based on 4 patients).
Among the bladder tumors, there were six bladder
papillomas, one transitional cell papilloma, seven
transitional cell carcinomas (four of which were pap-
illary carcinomas), and one bladder sarcoma. All four
thyroid tumors were diagnosed among female pa-
tients, resulting in a gender specific SIR of 7.46
(95%CI, 2.0-19.1). Among the patients with thyroid
carcinoma, two patients with follicular adenocarci-
noma, one patient with papillary and follicular adeno-
carcinoma, and one patient with papillary carcinoma
were observed. Female patients also had a signifi-
cantly excessive rate of bladder carcinoma (SIR, 2.27;
95%CI, 1.0-4.3; based on 9 patients).

Primary HPT

Among all patients with primary HPT, there were 155
malignant neoplasms, yielding an SIR of 1.24 (95%ClI,
1.1-1.5). Selected results are shown in Table 2. In-
cluded were 25 patients with breast carcinoma (SIR,
1.42; 95%CI, 0.9-2.1) and 13 patients with lymphatic
and hematopoetic malignancies (SIR, 1.88; 95%ClI,
1.0-3.2), with the excess primarily deriving from 4
observed patients with multiple myeloma.

When analysis of the primary HPT cohort was
stratified by gender, no significant elevations in ma-
lignancies occurred in male patients. Female patients
had a significant increase in all malignancies (SIR,
1.32; 95%CI, 1.1-1.6) as well as multiple myeloma (SIR,
4.31; 95%CI, 1.2-11.0). Breast carcinoma rates were
elevated nonsignificantly in female patients with an
SIR of 1.43 (95%CI, 0.9-2.1).

Total malignancies were elevated in patients age
< 50 years (SIR, 1.61; n = 20 patients) and age = 65
years (SIR, 1.21; n = 83 patients), patients who under-
went parathyroid surgery (SIR, 1.29), patients who had
HPT concurrently with another diagnosis (SIR, 1.33),
patients who had only one hospital visit with an HPT
diagnosis (SIR, 1.39), and patients who had more than
one visit (SIR, 1.19) (see Table 2). Elevations in breast
carcinoma rates generally followed the same pattern
on stratification as overall malignancies. Urinary car-
cinoma rates were elevated nonsignificantly across all
stratifications. Multiple myeloma rates were unique in
that they were elevated significantly in patients who
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TABLE 1

Standardized Incidence Ratios (SIR) of Selected Malignancies with > 1 Year Latency among 2425 Patients Diagnosed with Hyperparathyroidism

in Denmark, 1977-1993

Total > 1 yr Females > 1 yr Males > 1 yr
Type of malignancy Obs SIR 95% CI Obs SIR 95% CI Obs SIR 95% CI
All malignancies 219 1.25 1.1-14 166 131 1.1-15 53 1.08 0.8-1.4
Buccal cavity and pharynx 1 0.36 0.0-2.0 1 1.66 0.0-3.7 0 — 0.0-2.9
Colon 19 1.19 0.7-1.9 14 1.14 0.6-1.9 5 1.35 0.4-3.2
Rectum 9 1.19 0.5-2.3 6 1.18 0.4-2.6 3 1.2 0.2-3.5
Pancreas 8 1.54 0.7-3.0 7 1.80 0.7-3.7 1 0.76 0.0-4.2
Lung (primary) 16 0.84 0.5-1.4 6 0.57 0.2-1.3 10 1.17 0.6-2.2
Breast 32 1.31 0.9-1.8 32 131 0.9-1.9 0 . —
Corpus uteri 10 1.60 0.8-2.9 10 1.60 0.8-2.9 0 — —
Urinary system 23 1.78 1.1-27 13 1.85 1.0-3.2 10 1.69 0.8-3.1
Kidney 8 1.77 0.8-3.5 4 1.30 0.4-3.3 4 2.75 0.7-7.1
Bladder 15 1.78 1.0-2.9 9 2.27 1.0-4.3 6 1.35 0.5-2.9
Skin (nonmelanoma) 35 1.35 0.9-1.9 24 1.30 0.8-2.0 11 1.44 0.7-2.6
Thyroid 4 6.37 1.5-4.5 4 7.46 2.0-19.1 0 . 0.0-40.1
Other endocrine glands 0 — 0.0-30.2 0 — 0.0-44.5 0 — 0.0-30.2
Lymph and hematopoetic 14 143 0.8-2.4 11 1.6 0.8-2.9 3 0.9 0.0-2.9
Non-Hodgkin 6 1.60 0.6-3.5 5 1.9 0.6-4.3 1 0.96 0.0-5.3
Multiple myeloma 4 2.16 0.6-5.5 4 3.1 0.8-7.8 0 0.00 0.0-6.7
Leukemia 4 1.07 0.3-2.8 2 0.8 0.1-2.9 2 1.62 0.2-5.9
Brain and nervous system 7 1.83 0.7-3.8 6 2.1 0.8-4.6 1 0.99 0.0-5.5
Connective tissue 2 4.56 0.5-16.5 2 6.7 0.8-24.2 0 — 0.0-26.2
Other disease sites® 39 — — — — — — — —

Obs: observed; SIR: standardized incidence ratio; 95% CIL: 95% confidence interval.

2 Other malignancies observed include the following: stomach (4), small intestine (2), liver-primary (3), liver-other (2), gallbladder (1), peritoneum and not otherwise specified (NOS) (2), lung-pleura (1), cervix (3),

ovary (4), NOS female (1), prostate (4), testis (1), melanoma (5), eye (2), secondary and NOS (4).

had never undergone parathyroid surgery (SIR, 11.4)
and in patients who had concomitant diagnoses (SIR,
4.87). Malignancies also were stratified by latency (time
from index diagnosis to diagnoses with carcinoma), with
numbers that were too small to analyze trends.

Secondary HPT

Patients with secondary HPT had a nonsignificant el-
evated risk of cancer overall (SIR, 1.49; 95%CI, 0.9-
2.4). Two patients with metastases were the only sig-
nificant finding, with an SIR of 12.15 (95%ClI, 1.4-43.9;
based on 3 patients). Nonsignificant elevations also
occurred in carcinoma of the breast (SIR, 1.76; 95%ClI,
0.4-5.1) and the corpus uteri (SIR, 4.94; 95%CI, 0.6—
17.8; based on 2 patients). There was one patient with
bladder carcinoma, and no patients had thyroid car-
cinoma or multiple myeloma.

Other HPT Types

Among the patients who were diagnosed with other
and unspecified types of HPT, the overall cancer risk
was 1.19 (95%CI, 0.88-1.59; based on 47 patients; data
not shown). The overall cancer risk was elevated non-
significantly among women (SIR, 1.24), among pa-

tients age < 65 years (SIR, 1.20 for patients age < 50
years and 1.46 for patients age 50-64 years), and
among patients with more than one hospital visit (SIR,
1.29). Breast carcinoma rates were not elevated. Ma-
lignancies of the urinary system (including both blad-
der and renal carcinoma) were elevated significantly
overall (SIR, 2.71; 95%CI, 1.2-5.3; n 8 patients),
among women (SIR, 3.78; n = 6 patients), among
patients age = 65 years (SIR, 4.87; n = 8 patients),
among patients with concomitant diagnoses (SIR,
3.55; n = 8 patients), and among patients with more
than one visit to the hospital for HPT (SIR, 3.40; n = 6
patients). The rates of thyroid were elevated signifi-
cantly overall (SIR, 21.19; 95%CI, 4.3-61.9; n = 3 pa-
tients), among women (SIR, 24.88; n = 3 patients); in
patients age > 65 years (SIR, 24.93; n = 2 patients),
and in patients who had more than one hospital visit
with an HPT diagnosis (SIR, 36.50; n = 3 patients).

DISCUSSION

Overall, the incidence of cancer in this cohort was
higher than expected, with a crude 25% excess in the
risk of all cancers combined. Women appeared to be
affected more than men. Among patients who were
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Standardized Incidence-ratios of Significant Malignancies with > 1 Year Latency among 1643 Patients with Primary Hyperparathyroidism in

Denmark, 1977-1993

All malignancies Breast Urinary system Multiple myeloma

Characteristic No. SIR No. SIR No. SIR No. SIR
Overall 155 1.24* 25 1.42 14 1.52 4 3.03
Gender

Female 119 1.32¢ 25 143 6 1.20 4 4.31%

Male 36 1.04 0 — 8 191 0 —
Age (yrs)

<50 20 1.61° 5 1617 1 1.59 0 —

50-64 52 119 5 0.75 7 2.18 1 2.26

65+ 83 1.21* 15 1.89° 6 1.12 3 375
Surgery

Ever 119 1.29* 18 1.39 11 1.61 0 —

Never 36 1.10 7 1.53 3 1.28 4 11.40°
Concomitant diagnoses

Only HPT 53 1.10 7 1.07 8 2.18 0 —

Concomitant 102 1.33* 18 1.63 6 1.09 4 4.87°
No. of hospital visits

1 45 1.39* 12 2.66° 6 2.51 1 3.00

1+ 110 1.19° 13 1.00 8 1.18 3 3.04
Latency (yrs)

1-2 22 1.28 4 1.58 1 0.80 0 —

3-4 39 131 1.64 4 1.83 3 9.50°

5-9 55 1.06 10 1.38 5 1.30 1 1.81

10+ 39 1.50 115 4 2.08 0 —

SIR: standardized incidence ratio; HPT: hyperparathyroidism.
# Significant at the a = 0.05 level.

diagnosed with primary HPT and other HPT, the main
elevations observed were for malignancies of the uri-
nary tract system and the thyroid, whereas the group
of patients who were diagnosed with secondary HPT
was too small to analyze by disease types.

We attempted to separate patients with clinical
primary HPT from other patients. In patients with
primary HPT, plasma calcium is elevated, and plasma
parathyroid hormone levels are elevated moderately.
These changes usually are due to an idiopathic change
in a clone or a group of parathyroid cells, and surgery
often offers successful treatment. In secondary or
other types of HPT, however, patients generally have
normal or low plasma calcium levels and high para-
thyroid hormone levels due to a condition, such as
vitamin D deficiency or chronic renal failure. Thus,
primary HPT and other types of HPT are characterized
by clinically distinct parathyroid and serum calcium
levels, which may have different affects on cancer risk.

Several associations were found in our cohort of
patients with primary HPT, including multiple my-
eloma. There are accumulating numbers of case re-
ports noting comorbidity among patients with my-
eloma who have primary HPT and hypercalcemia,'®~*

although, to our knowledge, there are no other studies
documenting a possible association of myeloma with
HPT. Two of the sites that have been linked most
consistently with primary HPT have been the co-
lon'>'® and the breast.>'” Although a slight elevation
was observed in our study for breast carcinoma, the
risk was nonsignificant and was difficult to interpret
given the absence of information on important poten-
tial confounders, including menstrual and reproduc-
tive characteristics. In the current study, we found
little evidence of alteration in the risk for colorectal
carcinoma despite reasonable power to detect an as-
sociation if it existed. Some studies suggest that ele-
vated serum calcium levels may be associated with
prostate carcinoma;'® however, there was no evidence
of elevated rates of prostate carcinoma among our
patients. In eliminating the first year of follow-up, we
attempted to reduce increased surveillance for the
observed malignancies that may have been initiated
by the diagnosis of HPT.

In parallel with the results from patients with pri-
mary HPT, the overall risk of developing malignant
disease was elevated moderately for patients with sec-
ondary HPT. No specific disease types contributed to
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the overall excess, which may have been the result of
a lack of power to detect alterations in risk for indi-
vidual malignancies. Alternatively, because patients
with this type of HPT generally exhibit higher levels of
serum parathyroid hormone, the lack of elevated ma-
lignancies in this group may indicate that malignan-
cies among patients with secondary HPT are not as-
sociated with the parathyroid hormone itself.

Patients in the other HPT category had elevated
thyroid and urinary tract malignancies. Medullary thy-
roid carcinoma in conjunction with HPT may be as-
sociated with MEN2.'® In our data, we were unable to
determine whether the patient had ever been diag-
nosed with MEN. However, none of the patients with
thyroid carcinoma who were diagnosed after 1 year of
latency in this cohort had medullary disease, as con-
firmed by histologic examination. Given the relatively
small size of the cohort, MEN diagnoses would be
unexpected. Long-term exposure to elevated calcium,
acting on the thyroid as a goitrogen, has been pro-
posed as the mechanism for the association.* Alterna-
tively, radiation exposure has been recognized as a
risk factor for both HPT and thyroid carcinoma.?*~*7
Hospital patients may have higher exposure to certain
types of radiation, such as X-rays. Malignancies that
are associated with MEN1 in patients with HPT, such
as pancreatic carcinoma, also were observed; how-
ever, the numbers were extremely small.

Urinary tract carcinoma also was of interest in the
other cohort of patients with HPT. We were unable to
control for smoking, which may contribute to the risk
of urinary carcinoma. However, in this population, the
incidence of lung carcinoma and other smoking-related
disease was not elevated. It has been noted previously
that renal carcinoma occurs synchronously*®*® and
subsequently®® among patients who are diagnosed
with HPT. This cohort exhibited symptoms of renal
distress, including primary diagnoses of uremia (8% of
primary diagnoses), calculi (5% of primary diagnoses),
and dialysis procedures (> 250 procedures on index
visit). This may relate to the fact that renal colic and
stones are a frequent occurrence among patients with
HPT, with a Mayo Clinic study documenting an 8%
prevalence rate of these conditions among patients
with HPT.?*' Many studies have noted increased uro-
logic malignancies in patients with kidney disease
and/or uremia.**** Thus, the possibility of urinary
tract-related problems confounding the observed risk
for renal carcinoma cannot be ruled out. Similarly, an
elevation in the risk of bladder carcinoma, also noted
in an Italian study of patients with HPT,*® may reflect
the irritative influence of hypercalcemia on micros-
tones or macrostones. However, we would expect
these conditions to be associated with secondary HPT,

and we saw no elevations in urinary carcinomas
among patients who were diagnosed with secondary
HPT. Furthermore, surgery and other procedures oc-
curring on the index visit, including dialysis with arti-
ficial kidney, cystoscopy, and dialysis peritonealis,
may have affected cancer risk independently.

The linkage of nationwide hospital and cancer reg-
istries in Denmark to examine cancer outcomes for pa-
tients with HPT has important advantages. By including
only patients who were diagnosed with carcinoma sub-
sequent to their diagnosis of HPT, a temporal sequence
could be established. Because information was gathered
from registry records, there was no recall bias. Excluding
patients who were diagnosed with cancer within the first
year of follow-up limited detection bias. However, be-
cause much of the cohort received surgery for HPT
more than 1 year after diagnosis, some malignancies
may have been detected due to increased surveillance
of hospitalized patients or to underlying conditions or
surgery, rather than to the direct effects of HPT.

The results of the current study present evidence
of a moderately increased overall risk of cancer among
patients with HPT. In this study, the association with
specific malignancies was dependent on the type of
HPT. This may be an important consideration in eval-
uation the effect of HPT on cancer risk. Future studies
should monitor whether specific endocrinologic alter-
ations associated with HPT may impart an indepen-
dent effect on the long-term risk of thyroid, urinary
tract, and hematopoetic malignancies.
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