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ABSTRACT

The purpose of this retrospective matched-cohort study was to evaluate the stabil-
ity of thyroid stimulating hormone (TSH) in patients using synthetic compared
with desiccated thyroid products. Patients using a thyroid product for the treat-
ment of hypothyroidism were matched 1:1 on age, sex, race/ethnicity, and had

a follow-up period of 3 years after the index date. The primary outcome was
percent of in-range TSH values. Over 3 years, TSH values in both groups were in-
range 79% of the time (P = 0.905). Our results showed no difference in longitudi-
nal TSH stability between desiccated thyroid products and synthetic levothyroxine.

Ann Fam Med 2020;18:452-454. https://doi.org/10.1370/afm.2545.

INTRODUCTION

ypothyroidism is a common endocrine disorder that affects

approximately 5% of the population.' Both synthetic and des-

iccated thyroid are used in the treatment of hypothyroidism.
Synthetic levothyroxine (T,) is considered the treatment of choice due to
its ability to provide stable blood levels and minimal fluctuations in T,.2*
Despite this, there are patients and practitioners who prefer desiccated
thyroid.? Although there are a few small trials reporting greater symptom
and quality-of-life improvements with desiccated thyroid compared with
levothyroxine, there is a lack of data comparing objective measures of
hypothyroidism management between the 2 modalities over an extended
period. Therefore, the purpose of this study is to evaluate the longitudi-
nal stability of thyroid stimulating hormone (TSH) in patients prescribed
levothyroxine compared with desiccated thyroid for the management of
hypothyroidism.

METHODS
Study Design and Setting

This retrospective matched cohort study was conducted at Kaiser Perma-
nente Colorado (KPCO) and approved by the KPCO institutional review
board. Electronic medical, pharmacy, and laboratory records were used

to identify patients and treatments, and outcomes were obtained from the

KPCO Virtual Data Warehouse.

Study Patients

Patients aged >18 years receiving levothyroxine or desiccated thyroid for
the treatment of hypothyroidism between January 1, 2005 and December
31, 2015 were eligible for inclusion (Table 1). To ensure chronic medica-
tion use, we first identified the earliest thyroid product dispensed during
the evaluation period. We then identified second dispensing of the same
product occurring at least 1 year later, defined as the index date. Data
was collected for 3 years after the index date. Patients were required to
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maintain KPCO membership for the duration of the
study. Patients were excluded if they had the following
comorbid conditions: panhypopituitarism, post-radio-
iodine therapy, history of thyroid cancer, pregnancy,
Graves' disease, or Hashimoto's thyroiditis. Patients
were also excluded if they were prescribed more than

1 agent for treatment of hypothyroidism. Patients pre-
scribed levothyroxine who met inclusion criteria were
matched 1:1 on age, sex, and race/ethnicity to patients
prescribed desiccated thyroid.

Outcome Variables

The primary outcome was the percent of euthyroid
(0.320-5.500 ulU/mL) TSH values. Secondary out-
comes included visit-to-visit TSH variability, percent

of patients with TSH values in-range throughout the
entire follow-up period, and number of TSH values.

Statistical Analysis

Mean (standard deviation) or count (percent) was used
to describe the baseline characteristics of the final
study population at index date. Differences in baseline
characteristics between the 2 cohorts were compared
using x? tests for categorical end points and 1-way
ANOVA for continuous end points. Multivariable-
adjusted regression models were calculated to deter-
mine the association of desiccated thyroid product
type and each outcome. All models were adjusted

for the following covariates: hypertension, previous
myocardial infarction, diabetes, heart failure, number

of TSH laboratory values during

Table 1. Baseline Characteristics at Index Date and Results follow up, and use of a medica-
tion known to cause a signifi-
Desiccated Synthetic cant increase or decrease in the
g‘hlrzg) Le\zzt:y“r;);()me P Value serum concentration of thyroid
products.
Age, y (mean, 95% Cl) 63.4 (12.68) 63.4 (12.68) Matched Logistic regression was used
Female No. (%) 392 (90.1) 392 (90.1) Matched to determine the association
Race, No. (%) Matched with in-range TSH values; linear
Non-Hispanic White 363 (83.4) 363 (83.4) Matched . .
Non-Hispanic Black 5(1.1) 5(1 regressmr} VYaS us'ed tc') (.ieterrr'llfie
Hispanic 22 61) 26 the assoc'lat{C).n WIth visit-to-visit
Other 45 (10.3) 45 (103) TSH variability; Poisson regres-
TSH (mean, 95% Cl) 2.4 (0.18) 3.4 (0.27) 0.001 sion was used to determine the
BMI (kg/m?) (mean, 95% C) 27.55 (5.94) 28.62 (6.64) 0.032 association with count of TSH
Systolic BP (mmHg) (mean, 95% Cl) 127.31 (16.28) 126.98 (16.09) 0.772 laboratory values obtained dur-
Diastolic BP (mmHg) (mean, 95% Cl)  74.61 (8.59) 75.14 (8.07) 0366 ing the 3-year follow-up period.
HgbA,. (mean, 95% Cl) 6.67 (0.94) 7.18 (1.30) 0.041 Because each patient could con-
Random glucose (mg/dL) 97.36 (20.52) 97.51 (25.56) 0.961 tribute more than 1 TSH value in
(mean, 95% Cl) the follow-up period to the anal-
Comorbidities, No. (%) ysis, standard errors were cal-
Hypertension 135 (31.0) 150 (34.5) 0.312 culated allowing for intragroup
Myocardial infarction <6 <6 0.722 lation when applicable. To
Diabetes mellitus 37 (8.5) 46 (10.6) 0.356 Forre a . PP .1
Heart failure 8 (1.8) 10 (2.3) 0.812 lmprOst the lnte,rPretablllty O.f
Atrial fibrillation 12 (2.8) 1 (2.5) 1 regression Coefﬁ?'e”ts' after fit-
Cholesterol (mg/dL) (mean, 95% Cl) ting cach regression model we
High density lipoprotein 60.62 (17.55) 59.97 (16.81) 0.715 obtained predicted values of the
Low density lipoprotein 114.14 (31.91) 115.77 (34.92) 0.64 outcomes for synthetic levo-
Triglycerides 141.42 (82.22) 147.05 (74.20) 0.489 thyroxine and desiccated thy-
Total cholesterol 201.98 (35.41) 204.74 (39.44) 0.479 roid users.
Results
Pe(rrzir;tn?fg'gg/lgicvglues in range, 79.3 (76.6-82.1) 79.1 (76.4-81.7) 0.905 RESULTS
Visit-to-visit TSH, (SD of TSH) 1.44 (1.33-1.54) 1.25 (1.15-1.36) 0.015 A total of 870 patients were
Pe\gfleunet;)i;gggggfs(xg;\;Og%‘;//z %fI)TSH 60.0 (55.8-64.1) 59.8 (55.7-63.9) 0.951 included in the Study. Patients
Number of TSH laboratories obtained 3 (3-5) 4 (3-5) 0.578 prescribed desiccated thyroid
per patient over the 3-year study had lower body mass index
perid (mean, IQR) (BMI) (P = 0.032), hemoglobin
BMI = body‘mas‘s inde‘x; BP = blood pressure; HgbA;. = glycosylated hemoglobin; IQR = interquartile range; A]C (p — 0.041), and baseline TSH
TSH = thyroid stimulating hormone.

value (P=0.001) compared with
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those prescribed levothyroxine. There was no differ-
ence in the primary outcome between the 2 groups
as TSH values were in-range (0.320-5.500 ulU/mL)
79.3% of the time compared with 79.1% of the time
for levothyroxine and desiccated thyroid patients,
respectively (P=0.905). Patients prescribed levo-
thyroxine had significantly less visit-to-visit TSH
variability than those prescribed desiccated thyroid
(1.25 vs 1.44, P=0.015); however, 60% of patients in
both groups had all of their TSH values measured
during the study period in-range (P =0.951). Patients
prescribed synthetic levothyroxine had a median of
4 TSH laboratories obtained during the study period
compared with 3 for patients prescribed desiccated
thyroid (P=0.578).

DISCUSSION

The results of this study show no difference between
synthetic levothyroxine and desiccated thyroid in the
percent of TSH values in-range over 3 years of follow-
up. This was an unanticipated finding given concerns
for variability between batches of desiccated thyroid
cited by national guidelines.** This study did demon-
strate less visit-to-visit TSH variability with levothy-
roxine. For providers targeting a tighter TSH goal in
certain patients, the decreased TSH variability with
levothyroxine could be clinically meaningful.
Regarding study limitations, this was a retrospec-
tive chart review in which we were unable to account
for confounding variables such as adherence, differ-
ences in prescriber practice between agents, or con-
current medications that could have affected TSH.
We were also unable to assess subjective outcomes of
hypothyroidism management. There was a statistically
significant difference between the baseline TSH value

of patients prescribed desiccated thyroid (2.4 ulU/mL)
compared with those prescribed synthetic levothyrox-
ine (3.4 (ulU/mL), although both groups were within
the KPCO TSH reference range.

This study adds to the limited body of evidence
regarding the stability of levothyroxine and desic-
cated thyroid. A previous study noted that TSH lev-
els remained within reference range for 12 weeks in
patients treated with either levothyroxine or desiccated
thyroid.” This study showed that after 3 years, TSH
values in both groups remained within reference ranges
approximately 80% of the time.

To read or post commentaries in response to this article, see it
online at https://lwww.AnnFamMed.org/content/18/5/452.
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