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Abstract

Solid organ transplant recipients, and in particular Kidney
Transplant (KTx) patients, are at increased risk for devel-
oping thyroid cancers due to immunosuppression and im-
proved long-term survival post-transplant. Using the HCUP
NIS database, we compared mortality rate, disposition,
LOS, and total hospital charge between KTx and Non-KTx
patients following thyroidectomy for thyroid cancer during
2008-2014. Propensity score matching was performed us-
ing demographics, payer, income, hospital characteristics,
elective admission, and in-hospital mortality index score.
There were no significant differences in mortality rate, dis-
position, LOS, and total hospital charge between KTx and
Non-KTx patients following both univariable analysis and
propensity score matching even though KTx patients have
a significantly higher number of chronic conditions and
in-hospital mortality index score. Our data shows that KTx
patients can safely undergo thyroidectomy for cancer de-
spite being a high-risk population.
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Introduction

The overall incidence of thyroid cancer has risen
substantially in recent years. In the United States, the
incidence has increased roughly 211% since 1975 with
an estimated 63,000 new cases in 2014 alone [1-4]. It is
one of the most common cancers diagnosed today.

Kidney transplant recipients (KTxR) are a populati-
on at increased risk for developing a number of malig-
nancies, including Thyroid Cancer (TC), due to chronic
immunosuppression [5-11]. A number of single-cen-
ter and population-based studies have identified KTxR
among the highest risk of all solid organ transplant reci-
pients to develop TC, typically papillary thyroid cancer,
at a relative risk ranging from 2.2-9.5. Furthermore, this
population also presents with more advanced disease
requiring lymph node dissection for surgical treatment
[12].

As the annual number of kidney transplants perfor-
med increases and long-term survival of these transp-
lant recipients improves with better immunosuppres-
sion and perioperative care, KTxR are more frequently
encountered within general surgery and its subspeci-
alties [13,14]. Solid organ transplant recipients who
undergo emergency abdominal surgeries experienced
worse outcomes when compared to non-transplant
patients with morbidity and mortality rates estimated
at nearly 33% and 18%, respectively, compared to 9%
and 0.5% [15]. This discrepancy was theorized to stem
from a combination of immunosuppression and comor-
bidities related to the effects of chronic kidney disease
existing prior to transplantation [16].

Several recent follow-up studies demonstrated
worse outcomes after operations such as cholecys-
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tectomy, appendectomy, and colorectal resection in
transplant recipients. The outcomes measured inclu-
ded overall complications, mortality, Length of Stay
(LOS), and cost of stay at both transplant and non-
transplant centers [17-19].

As the incidence of thyroid cancer increases in con-
junction with the increasing number of KTxR in the
general population, a better understanding of outco-
mes after thyroidectomy in these complex patients is
warranted. To expand on existing literature, we utili-
zed the National Inpatient Sample (NIS) database to
investigate differences in morbidity, mortality, length
of stay, and cost between an adult population of non-
KTxR and KTxR undergoing thyroidectomy for thyroid
cancer from 2008-2014.

Methods and Materials

Subjects were identified from hospital data avail-
able through the Health Care Utilization Project Na-
tionwide Inpatient Sample (HCUP-NIS) database
from 2008-2014. The National Inpatient Sample (NIS)
contains all-payer data on hospital stays from states
participating in the Healthcare Cost and Utilization
Project (HCUP) and includes over 7 million hospital
stays per year. The NIS approximates a 20% stratified
sample of discharges from United States hospitals
and provides clinical and resource use information
included in a typical discharge abstract [20].

We included adults (= 18-years-old) who had In-
ternational Classification of Disease, Ninth Revision

(ICD-9) diagnosis codes for thyroid cancer and who
also underwent ICD-9 procedure codes for thyroid-
ectomy (unilateral thyroid lobectomy, another partial
thyroidectomy, total thyroidectomy, and substernal
thyroidectomy). From this search, subjects were di-
vided into two cohorts based on a history of kidney
transplant (KTxR) prior to thyroidectomy, as identi-
fied by ICD-9 procedure code, or no history of kidney
transplant (non-KTxR). Demographics, hospital char-
acteristics, insurance, household income, and AHRQ
in-hospital mortality score were compared.

Propensity score matching was performed using R
statistical software and the Matchlt package to find
matching cohorts for comparison between KTxR and
Non-KTxR. Factors used for calculation of propensity
score included demographics, primary payer, house-
hold income, hospital characteristics, elective admis-
sion, and In-Hospital Mortality Index Score (IHMIS). A
greedy nearest neighbor matching method with a 2:1
ratio was implemented to select the best subgroup of
patients from the control thyroidectomy group that
matched the transplant recipients. Matched data was
then exported into IBM SPSS software for further sta-
tistical analysis.

Continuous data were presented as either mean %
SD or median/IQR; Student’s T-test or Mann-Whitney U
test (continuous DVs) compared differences depending
on whether the data was normally distributed. Categor-
ical data were presented as rate/ratio and Chi-square
test compared the different groups. IBM SPSS statistics
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Figure 1: Histogram of Propensity Score in Raw Data and Matched Data.
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ver. 24 (IBM Corp., Armonk, NY) performed all statistical
analyses. Type | error level was set at 0.05. All analyses
were 2-sided.

Indices of outcome compared between the KTX and
non-KTX cohorts included: in-hospital mortality (MR),
Length of Stay (LOS), Total Hospital Charge (TOTCHG),
and complications which were defined by specific ICD-
9 diagnosis codes including hemorrhage, hematoma,
seroma, post-operative infection, disruption of surgical
wound, injury of parathyroid, and injury of recurrent la-
ryngeal nerve.

Results

We estimated that 126,675 people with thyroid
cancer underwent thyroidectomy during 2008-2014
from NIS data. KTxR accounted for 0.2% (n = 255).
26,666 of the 126,675 met our inclusion criteria,
yielding a total of 53 KTxR who underwent thyroidec-
tomy for thyroid cancer during this time period with
these inclusion criteria. Using propensity scoring as
described above, a control cohort of non-KTx thyroid-
ectomy subjects (n = 96) was obtained to compare to
our KTxR cohort (n = 53). A histogram of propensity
scoring between the KTxR and non-KTxR groups be-
fore and after matching is shown in Figure 1.

Given that the majority of case numbers in the

KTxR group were fewer than 10, our data is present-
ed in percentages to comply with HCUP regulations.
Comparison of demographics between the two co-
horts is shown in Table 1. There was no significant dif-
ference in age (53.4% vs. 51.5%, p = 0.272). The KTxR
cohort had a significantly higher percentage of males
(43.4% vs. 26.9%, p = 0.007) and Native Americans
(4.0% vs. 0.4%, p = < 0.001). Table 2 shows that the
KTxR cohort had a significantly higher percentage of
subjects with Medicare insurance (50.9% vs. 23.6%,
p = < 0.001) and a significantly lower percentage of
subjects with private insurance (47.2% vs. 61.4%, p =
0.033). There was no significant difference in median
household income level.

The characteristics of the hospitals in which both
cohorts underwent thyroidectomy were compared (Ta-
ble 3 and Table 4). There was no significant difference
identified in size, ownership, location, teaching status,
or region of hospital. The majority in both groups re-
ceived care at hospitals classified as large (73.6% and
69.5%), private, non-profit (79.2% and 78.2%), and ur-
ban, teaching (67.3% and 66%).

Table 5 demonstrates KTxR had a significantly higher
number of chronic conditions (6 vs. 3, p = < 0.001) and
a higher in-hospital mortality index score (5 vs. 0, p = <
0.001).

Table 1: Comparison of Demographics between Kidney Transplant and Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) P
Age (years, Mean +/- SD) 51.5 +/-15.7 53.4 +/-12.8 51.5 +/-15.7 0.272
Male 26.9 43.4 26.9 0.007
Race 0.004
White 69.9 62.0 70.0
African American 71 8.0 71
Hispanic 12.4 14.0 12.4
Asian/Pacific Islander 59 4.0 59
Native American 0.4 4.0 0.4 <0.001
Other 4.3 8.0 4.3

Table 2: Differences of Insurance Coverage between Kidney Transplant and Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) P
Primary payer <0.001
Medicare 23.6 50.9 23.6 < 0.001
Medicaid 8.9 1.9 8.9
Private 61.4 47.2 61.4 0.033
Self-Pay 2.5 0.0 2.5
No Charge 0.5 0.0 0.5
Other 3.2 0.0 3.2
Median Household Income 0.240
0-25™" Quartile 19.1 28.8 19.1
26"-50" Quartile 22.7 25.0 22.7
51s-75™" Quartile 24.8 17.3 24.8
76"-100™" Quartile 33.3 28.8 334
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Table 3: Hospital Size/Ownership of Kidney Transplant and Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) P

Hospital Ownership 0.730
Government 13.3 15.1 13.3

Private, Non-Profit 78.2 79.2 78.2

Private, Invest-Own 8.5 5.7 8.5

Hospital Size 0.606
Small 12.0 7.5 12.0

Medium 18.5 18.9 18.5

Large 69.6 73.6 69.5

Table 4: Hospital Location of Kidney Transplant and Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) P

Hospital Location/Teaching 0.731
Rural 5.2 7.5 5.2

Urban, Non-Teaching 27.6 26.4 27.6

Urban, Teaching 67.3 66.0 67.3

Hospital Region 0.192
Northeast 33.4 28.3 33.5

Midwest 17.0 9.4 17.0

South 24.4 26.4 24.4

West 251 35.8 25.1

Table 5: Comparison of Chronic Conditions and Mortality Index Score between Kidney Transplant and Non-Kidney Transplant

Recipients.

Overall KTx Non-KTx P
Number of Chronic Conditions (median/IQR) 3 (2-5) 6 (4.5-7) 3 (2-5) < 0.001
In-hospital Mortality Index Score (Median/IQR) 0 (-1-8) 5 (5-14) 0 (-1-8) <0.001
Elective Admission (%) 10 7.5 10 0.555

Table 6: Incidence of Post-Operative Complications of Kidney Transplant vs. Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) p
Postop Infection 0.2 0.0 0.2 0.770
Postop hemorrhage/hematoma/seroma 1.7 0.0 1.7 0.334
Disruption of wound 0.1 0.0 0.1 0.862
Hypoparathyroidism 1.8 0.0 1.8 0.327
Paralysis of vocal cords 26 0.0 26 0.232

Table 7: Hospital Stay Metrics Before Propensity Score Matching of Kidney Transplant and Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) P

LOS (days, median/IQR) 1(1-2) 1(1-2) 1(1-2) 0.398
TOTCHG (US$, median/IQR) 25,885 (17,428-40,054) 27,607 (17,583-36,752.2) 25,883 (17,428-40,058) | 0.761
Died 0.2 0.0 0.2 0.765
Disposition of Patients 0.984
Routine Discharge 95.6 98.1 95.6

STH 0.1 0.0 0.1

SNF/ICF/Other 1.2 0.0 1.3

HHC 29 1.9 29

The incidence rates of post-operative complications  non-KTxR, with no post-operative complications found
following thyroidectomy were low for both KTxR and in the KTxR group (Table 6). Overall, there was no sig-
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Table 8: Hospital Stay Metrics After Propensity Score Matching of Kidney Transplant and Non-Kidney Transplant Recipients.

Overall KTx (%) Non-KTx (%) P
LOS (days, median/IQR) 2 (1-3) 1(1-2) 2 (1-3) 0.246
TOTCHG (US$, median/IQR) 28,358 (18,761.5 — 27,607 (17,386.25 29,793 (20,363.75 — 0.170
47,766.2) -36,752.5) 56,208)
Died 0.7 0.0 1.0 0.478
Disposition of Patients 0.402
Routine Discharge 93.1 97.9 90.6
SNF/ICF/Other 21 0.0 3.1
HHC 4.2 21 5.2

nificant difference in incidence of rate of postoperative  cardiovascular disease at a higher rate than the average
complications between the KTxR and non-KTxR. non-Hispanic white population [23].

We compared mortality rate, disposition upon disc- A significantly higher percentage of KTxR posses-
harge, length of stay, and total hospital charge betwe- sed Medicare coverage compared to private insu-
en KTxR and non-KTxR in a univariable analysis before  rance companies (p < 0.001). James, et al. reported
matching (Table 7) and after propensity score matching  that government-subsidized insurance expansion was
(Table 8). There was no significant difference in these  associated with increased access to the surgical ma-
outcomes before or after propensity score matching. nagement of thyroid cancer [24]. With federal regula-
The average length of hospital stay was 1-2 days for  tions mandating that Medicare cover patients of any
KTxR and 1-3 days for the propensity score matched age with end stage renal disease requiring dialysis or
non-KTxR. The majority both groups were discharged to  kidney transplant, KTxR should also have increased
home (97.9% and 90.6%). access to surgical management of thyroid cancer. Ac-
cess to surgical care for thyroid cancer will help spare
KTxR from requiring chemotherapy and/or radiothe-

In this national, retrospective matched cohort rapy for management of their thyroid cancer, which
study of 26,613 non-kidney transplant and 53 kid-  would decrease the lifespan of their graft and overall
ney transplant patients undergoing thyroidectomy  syryvival. Unfortunately, the data from the HCUP NIS
for thyroid cancer, the KTxR had no statistically sig-  gatabase prevents further investigation into the exa-
nificant difference in incidence rate of postoperati- ¢t timing post-transplant when the KTxR were diag-

ve complications, 30-day mortality rate, disposition, ngsed and treated for thyroid cancer.
hospital characteristics, length of stay, and total hos-

pital charge both before and after propensity score Kalyoussef, et al. reported that elderly patients
matching. Our statistical analysis and data are based €ndure worse outcomes when undergoing thyroi-
on reports by DeBrito, et al. measuring outcomes and dectomies [25]. Though our data demonstrated no
cost of transplant recipients compared to non-transp-  difference in both age and outcomes between the
lant patients undergoing general surgical procedures ~ KTXR and non-KTxR undergoing thyroidectomies, as
such as cholecystectomy, appendectomy, and colore- transplant recipients’ lifespans increase with impro-

ctal resections using the HCUP NIS database [17-19].  Ved immunosuppression regimens, the incidence of
thyroid cancer in KTxR should also increase proporti-

onally. Therefore, KTxR will be found to have thyroid
cancer at an older age and, with government-subsi-
dized insurance providing greater access to surgical
treatment for thyroid cancer as stated above, this
population will likely be treated with operative inter-
ventions. Further research to determine whether this
subset of the population has better, or worse outco-
mes compared to younger KTxR undergoing thyroide-
ctomies will be of great interest.

Discussion

There was a significant difference in the predomi-
nance of males (p = 0.007) and Native Americans (p <
0.001) in KTxR compared to the non-KTxR. Multiple re-
ports demonstrate worse outcomes in underrepresen-
ted minorities such as Native Americans in healthcare
perioperatively [21,22]. However, our data indicate
that, despite having a significantly higher proportion
of Native Americans, KTxR postoperative complication
and mortality rates were equivalent to non-transplant
recipients. KTxR also had a significantly higher number
of chronic conditions and in-hospital mortality index As the cost of healthcare continually increases, it is
score, though no differences in 30-day mortality rate. ~ important to note that, though not statistically signifi-
Since KTxR were comprised of a significantly higher cant, KTxR had a total hospital charge of ~$2000 more
proportion of Native Americans, the higher number of compared to the non-transplant group. This cost diffe-
chronic conditions would be consistent with current li-  rence is likely related to the high cost of the transplant
terature that demonstrates that Native Americans are ~ recipients’ immunosuppression regimen, but this is just
predisposed to chronic conditions such as diabetes and  speculation as the HCUP NIS database does not allow us

Abbas et al. Int Arch Endocrinol Clin Res 2019, 5:019 e Page 50f 7 o


https://doi.org/10.23937/2572-407X.1510019

DOI: 10.23937/2572-407X.1510019

ISSN: 2572-407X

to control for this variable. The database does not track
costs related to re-admission rates and long-term out-
comes/mortalities, so the true lifetime cost associated
with thyroidectomies in non-KTxR and KTxR is unable to
be calculated with this data. Further investigation into
how to minimize the cost of these medications or any
other factors that might increase cost for KTxR while
hospitalized is important to improve our increasingly
expensive healthcare economy.

The HCUP NIS has many strengths. It allows us to pull
data from a large national sample size in order to acc-
rue enough subjects into the transplant cohort to de-
tect statistically significant data. HCUP NIS allows us to
pull data from all different types of hospitals (rural vs.
metropolitan, community vs. academic) that have been
independently verified and audited. It also provides nu-
merous variables regarding outcomes and patient cha-
racteristics that would be almost impossible to garner
without the assistance of such a large database.

Despite these strengths, the main limitation of
our report is the small sample size of the KTxR co-
hort. Unfortunately, this is a common theme in most
transplant literature given the small portion of the
population in the nation who undergo a transplant.
Including other solid organ transplant recipients (li-
ver, lung, heart, etc.) in our data would slightly inc-
rease our transplant recipient cohort size, but dif-
ferences in immunosuppression regimen, insurance
coverage, and patient characteristic would skew our
data without adding much power. We predict that,
over time, as the transplant population continues
to increase in number with improved immunosupp-
ression medications, that the sample size of KTxR
would also increase if we repeated this project in the
future, increasing the power of our data. Further-
more, to appropriately compare the transplant and
non-transplant cohorts with such a disproportionate
difference in sample size, most outcomes had to be
measured in percentages to accurately reflect any
differences between the two. Most literature invol-
ving transplant recipients often compare outcomes in
transplant vs. non-transplant centers. However, we
determined that the definition of a “transplant cen-
ter” is very ambiguous, even classifying hospitals that
have performed one transplant in the past decade as
a “transplant center”. We did not include transplant
center as a part of our hospital characteristics for
this reason. The cross-sectional nature of the HCUP
NIS database only offers information regarding 30-
day mortality and in-hospital complications during a
single hospital admission, limiting our abilities to de-
termine long-term outcomes, tumor recurrence rate,
and long-term mortality rate with this data. The cli-
nical granularity of the HCUP NIS database, though it
provides ICD-9 diagnosis code, does not provide in-
formation into tumor stage or type of thyroid cancer

Abbas et al. Int Arch Endocrinol Clin Res 2019, 5:019

at time of diagnosis. It also prevents us from deter-
mining the extent of operative dissection performed
at the time of thyroidectomy (including radical neck
dissections, median sternotomies, etc.) The HCUP NIS
database does not report severity of renal allograft
dysfunction or immunosuppression regimen throug-
hout the hospital stay, nor does it allow us to control
for certain variables such as surgeon volume, hospital
name, and socioeconomic status.

Conclusion

Our data should increase awareness of both surge-
ons and primary care physicians towards the develop-
ment of thyroid cancer in their kidney transplant pati-
ents, promoting more aggressive screening and surgical
treatment for thyroid cancer in this subset of patients.
We also hope to dispel surgeons’ fears towards perfor-
ming thyroidectomies for thyroid cancer in transplant
patients as transplant patients requiring chemotherapy
and/or radiotherapy for any reason will have decreased
graft survival and overall survival.
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