
The thyroid is a butterfly-shaped endocrine gland located at 

the front of the neck below the Adamôs apple. It is composed 

of the isthmus, found in the middle of the thyroid gland, and 

one wing-shaped lobe on both the left and right side.  The 

tissue is mostly comprised 

of thyroid follicles.  A 

sticky fluid called colloid 

within the follicles produc-

es thyroid hormones.  The 

thyroid gland secretes 

these thyroid hormones 

which regulate metabolism 

and influence the metabol-

ic rate in a couple of ways.  

Thyroid hormones in-

crease the amount of oxy-

gen the cells use in the 

body and stimulate tissue 

to produce proteins.  Thy-

roid hormones also regu-

late vital body functions 

such as heart rate, breath-

ing, temperature, weight, fertility, digestion, and much more. 
 

There are two major Thyroid hormones, 

triiodothyronine (T3), which is a thy-

roid hormone with three iodines, and 

thyroxine (T4), a thyroid hormone with 

four iodines.  These are created when 

the colloid produced intermediaries of 

a tyrosine attached to either one or two 

iodines are linked by covalent bonds.  

Once the thyroid hormones are created, 

they are stored in the colloid until the 

thyroid stimulating hormone (TSH) 

stimulates the colloid.  Once this oc-

curs, the colloid releases T3 and T4 

into the bloodstream.  As mentioned 

previously, these hormones have a 

number of effects on the body.  On a 

basic level, T3 and T4 assist in nutrient 

breakdown and increase the use of ox-

ygen in order to produce adenosine triphosphate (ATP).  The 

body temperature is increased from this ATP production due 

to the inefficiency of the process.  Proper levels of thyroid 

hormones are critical for good health in adults as well as de-

velopment in children. 
 

The most common test for 

thyroid issues is a blood 

test to check the levels of 

T3, T4, and TSH.  Typi-

cally, TSH will be the first 

hormone level checked as 

TSH tells the thyroid how 

much T3 and T4 to make.  

A high level of TSH can 

point to hypothyroidism 

while a low level of TSH 

can point to hyperthyroid-

ism.  If your thyroid isnôt 

making the necessary T3 

and T4, the pituitary gland 

will continue to make and 

release TSH into the blood.  Therefore, high levels of TSH 

point to hypothyroidism, an underactive thyroid, and low 

levels point to hyperthyroidism, an overactive thyroid.  You 

can also test for thyroid issues by testing the levels of T3 and 

T4 in the body.  For both T3 and T4, high levels can point to 

hyperthyroidism and low levels can point to hypothyroidism.  

More specifically, because bound T4 is kept in reserves and 

can be affected by binding protein levels, free T4 is used as a 

better indication of hypo- or hyperthyroidism.  Ultrasounds 

can also be used to check for thyroid nodules as well as to 

diagnose thyroid cancer.  
 

It is important to understand that dietary iodine is required 

for the synthesis of T3 and T4.  A lack of iodine in the diet 

can lead not only to severe thyroid disorders but to numerous 

other health issues as well.  Iodine deficiency is common in 

the undeveloped world, but quite rare in the United States 

and other developed nations with access to iodized salt.  Io-

dine deficiency can lead to an increased thyroid gland size 

called a goiter.  A goiter is an enlargement of the thyroid 
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.  

New Drugs of 2019 

Drug Generic Indication 
Dosage &  

Administration 
Side Effects 

Important  

Information 

AccruferÈ  Ferric  

maltol 
Iron deficiency 

anemia  
30mg capsule given twice 

daily on an empty stomach  
GI upset  Less GI upset that other iron salt 

products;  The body only absorbs 

as much iron as it needs from the 

product  

AirDuoÈ 

Digihaler  
Fluticasone 

propionate + 

salmeterol  

Maintenance treat-

ment of asthma  
1 inhalation twice daily; rinse 

mouth after use to avoid 

thrush 

Strengths available 55/14mcg, 

113/14mcg and 232/14mcg  

Naso-pharyngitis, 

thrush, cough, 

back pain and HA  

NOT intended for rescue inhaler 

use;  

Contains built-in sensors that 

detect use and measure inspirato-

ry flow rates- data from use is 

sent to a mobile phone  

DuaklirÈ  Aclidinium 

bromide + 

formoterol 

fumarate  

COPD mainte-

nance tx  
1 inhalation 400mcg/12mcg 

twice daily  
Upper respiratory 

tract infection; HA  
Fixed dose combination; risk of 

paradoxical bronchospam  

EvenityÈ  Rosmosozu-

mab  
Postmenopausal 

osteoporosis  
210mg sub-cutaneously given 

once monthly x 1 year in MD 

office; then switch to anti-

resorptive medication  

Arthralgia, HA  Increases bone growth; reserve 

for high risk patients; carries 

black box warning for CV risk; 

Avoid use in women with MI or 

stroke in the last year; may cause 

atypical fractures or jaw osteone-

crosis; Take calcium and Vit D; 

Cost $22,000/year  

GloperbaÈ  Colchicine 

oral solution 

0.6mg/5ml  

Prevention of gout 

flares in adults  
0.6mg (5ml) once or twice 

daily ; max dose is 1.2mg/day  

N/V/D and ab-

dominal pain  
First liquid formulation 

Avoid use with liver and renal 

impairment  

G-vokeÈ  Glucagon  Severe hypoglyce-

mia  
Ready to use SQ injection; 

patients 12 and older recom-

mended dose is 1mg to lower 

abdomen, outer thigh or outer 

upper arm  

Nausea, vomiting, 

injection site ede-

ma and HA  

First glucagon product available 

ready to use; follow directions 

for use on the foil packet  

IbsrelaÈ  Tenapanor  Irritable bowel 

syndrome  - consti-

pation dominant  

50mg twice daily  Diarrhea  Contraindicated in patients with 

known or suspected bowel ob-

struction; acts locally in the GI 

tract with minimal absorption  

InbrijaÈ  Levodopa  Parkinsonôs dis-

ease ñoffò episodes 

as needed  

Dry powder inhaler that must 

be loaded prior to each dose 

and each dose should be re-

peated; Max dose per OFF 

period is 84mg and max daily 

dose is 420mg  

Sedation, cough, 

nausea, upper res-

piratory tract in-

fection and discol-

ored sputum  

Capsules are for inhalation use 

ONLY ï do not swallow; 

Fast acting and lasts about an 

hour; Avoid use in COPD, asth-

ma, or other lung conditions due 

to risk of bronchospasm, Cost 

about $30 per dose 

Qternmet 

XRÈ  
Dapaglifozin

+ saxagliptan 

+ metformin  

DM type 2 already 

on metformin  
Dose is individualized; take 

with food whole; do not crush, 

cut or chew  

Same as individu-

al component  
Swallow tablets whole in the 

morning with food  
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Drug Generic Indication 
Dosage &  

Administration 
Side Effects 

Important  

Information 

RecarbrioÈ  Imipenem + 
cilas-

tatin+relebact

am  

Antibiotic used to 

treat complicated 

UTIs, including 

pyelonephritis and 

complicated intra-

abdominal infec-

tions when there 

are limited or no 

alternative txs 

1.25 g (imipenem 500mg, 

cilastatin 500mg, relebactam 

250mg) IV over 30 minutes 

every 6 hours if CrCL is 

>90ml/min. Reduce dose with 

renal impairment  

Nausea, diarrhea, 

HA, fever and 

increased liver 

enzymes  

Avoid use if CrCl <15ml/min 

unless dialyzed within 48 hours  

RocklatanÈ  Netarsudil 
0.02% + lat-

anoprost 

0.005%  

Reduce intraocular 

pressure with open 

angle glaucoma  

Ophthalmic drops given once 

daily  
Conjunctival hy-

peremia, pain at 

instillation site, 

corneal verticillata 

and conjunctival 

hemorrhage  

Potential for brown pigmentation 

of iris and eyelid skin darkening 

as well as eyelash changes; may 

be permanent 

RybelsusÈ  Semaglutide  DM type 2  Starting dose is 3mg qd x 30d 

then increase to 7mg qd  
N/V/D, GI pain, 

decreased appetite, 

constipation  

First GLP-1 agent in a pill form; 

Avoid use if hx of thyroid cancer 

or pancreatitis  

SunosiÈ  Solriamfetol  Improve wakeful-
ness in adults with 

excessive daytime 

sleepiness associ-

ated with narcolep-

sy or obstructive 

sleep apnea  

Narcolepsy:  75mg or 150mg 

once daily; 

OSA:  37.5mg, 75mg or 

150mg  

HA, nausea, de-

creased appetite, 

anxiety  

Exact mechanism of action un-

known 

Patients with OSA should still 

utilize CPAP treatment  

TosymraÈ  Sumatriptan 

nasal spray  
Acute tx of mi-

graines in adults  
10mg as a single spray in 1 

nostril; may repeat dose after 

at least 1 hour. MAX 30mg/24 

hours; may be given at least 1 

hour following  a dose of an-

other sumatriptan product 

Tingling, dizzi-

ness, feeling warm 

or hot, feeling of 

burning, feeling of 

heaviness or pres-

sure; flushing; 

abnormal taste and 

throat irritation  

Rapid onset of action 

Can cause elevated BP and even 

heart attack  

1st dose should be given in a 

medically supervised setting in 

patients with CV risk factors 

Wixela In-

hubÈ  
Fluticasone 

propionate + 

salmeterol  

Tx of asthma in 

patients >4 and 

maintenance tx of 

COPD  

Dry powder inhaler; use BID; 

available in 3 strengths: 

100/50, 250/50, 

500/50  

Thrush  First generic version of Advair 

DiskusÈ; Only dose approved 

for COPD is 250/50; Inhaler 

should be discarded 1 month 

after opening ; rinse mouth after 

use; Contains risk of paradoxical 

bronchospasm; not indicated for 

acute bronchospasm  

XenletaÈ  Lefamulin  Antibiotic for com-

munity acquired 

pneumonia  

Oral dose is 600mg every 12 

hours for 5-7 days; IV dose is 

150mg IV q12 (over 60 mi-

nute infusion) for 5-7 days; 

Hepatic impairmenǘ 

Infusion:  Admin-

istration site reac-

tions; hepatic en-

zyme elevation, 

insomnia and HA 

Tablets:  N/V/D  

IV formulation once mixed is 

stable for 24 hours at room temp 

and 48 hours if refrigerated 

Tablets should be taken 1 hour 

before a meal or at least 2 hours 

after a meal and should not be 

crushed or chewed 

Warning:  Risk of C Diff and QT 

prolongation  

Submitted by Bobbie Hall, Pharm D, BCGP 

Consultant Pharmacist, NMG 



Page 4 

  

Overview of the Thyroid éééééé.ééé...continued from page 1 

PHARM NOTES 

 

gland, although the thyroid gland may be functioning effec-

tively with the presence of goiter.  This is caused by the in-

creased level of TSH in the bodyôs attempt to produce T3 and 

T4.  A goiter may not require treatment, but the most common 

treatments are medications based on their effect on the thyroid 

(to be discussed later).  Radioactive iodine treatment may be 

used in some cases.  Radioactive iodine is administered orally 

and kills thyroid cells within the thyroid gland, effectively 

shrinking the gland.  This treatment has life-long effects on 

the production of thyroid hormones. 
 

The most common cause of hypothyroidism in the United 

States is not a lack of dietary iodine but rather an inflamma-

tion of the thyroid gland.  Hypothyroidism symptoms can in-

clude fatigue, constipation, depression, weight gain, cold ex-

tremities, fertility issues, and a reduced heart rate.  A common 

cause of hypothyroidism is Hashimotoôs disease, which af-

fects 1 in 20 people.  The disease is much more common in 

women, affecting about 8 times as many women as men.  

Hashimotoôs disease is an autoimmune disorder that causes 

your immune system to attack your thyroid.  This results in 

damage to the thyroid and the inability to create enough thy-

roid hormones.  Hashimotoôs thyroiditis is the most common 

cause of goiter in developed nations with access to iodized 

salt.  A person can be genetically predisposed to a higher like-

lihood of developing Hashimotoôs disease, and is much more 

likely to develop the disease if they have other autoimmune 

disorders.  The most common treatment for hypothyroidism is 

levothyroxine, a synthetic T4 replacement taken orally with 

rare and minimal side effects. 
 

Hyperthyroidism is a condition in which the thyroid produces 

more thyroid hormones than needed in the body.  Hyperthy-

roidism symptoms include fatigue, irritability, insomnia, rapid 

heartbeat, mood swings, and frequent bowel movements.  Hy-

perthyroidism is less common than hypothyroidism, affecting 

approximately 1 in 100 people.  There are several causes of 

hyperthyroidism including Gravesô disease, thyroiditis, and 

thyroid nodules.  The most common cause of hyperthyroidism 

is Gravesô disease, an autoimmune disorder that causes the 

thyroid to produce too many thyroid hormones.  Overac-

tive thyroid nodules can also cause excess production of 

thyroid hormones.  Overactive thyroid nodules are more 

often present in the elderly.  Another cause of hyperthy-

roidism is thyroiditis, an inflammation of the thyroid that 

leads to thyroid hormones leaking out of the thyroid 

gland.  This temporary hyperthyroidism can last up to 90 

days followed by hypothyroidism for an extended period 

of time, from one year to a lifetime.  There are several 

types of thyroiditis.  Subacute thyroiditis occurs when a 

thyroid is inflamed and typically enlarged.  Silent thy-

roiditis also involves an enlarged thyroid but is painless 

as opposed to subacute thyroiditis.  Postpartum thyroidi-

tis can develop in females after giving birth.   
 

There are three major treatments for hyperthyroidism, 

although the best treatment per patient will vary more 

than with hypothyroidism.  The most commonly pre-

scribed medication is methimazole as it has the least severe 

side-effects; however, in the majority of hyperthyroid cases 

radioactive iodine will be used.  Radioactive iodine will per-

manently reduce the level of thyroid hormone and can com-

monly result in hypothyroidism.  As hypothyroidism can be 

more easily treated than hyperthyroidism, this is often a de-

sired result.  The third major treatment for hyperthyroidism is 

surgical removal of a portion or all of the thyroid gland.  Sim-

ilarly to radioactive iodine treatment, the result of this treat-

ment is hypothyroidism which is commonly treatable with 

thyroid hormone supplements. 
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Introduction 
 

Awareness of potential interactions between medications and 

the effects they have on the thyroid is very crucial for clini-

cians to monitor in order to intervene and avoid unnecessary 

testing and treatment for patients. It is also important to know 

that there are medications that may even alter the results of thy-

roid laboratory tests that can mimic Gravesô disease, central 

hypothyroidism, and central hyperthyroidism. There are di-

verse mechanisms in the way medications can interact with the 

thyroid. Each step in the thyroid process including thyroid hor-

mone control, synthesis, release, transport, and metabolism is 

susceptible to drug interactions. Medications can affect thyroid 

hormone release, thyroid autoimmunity, protein binding, ab-

sorption of thyroid hormone, as well as direct damage to the 

thyroid.   
 

Pathophysiology 
 

Thyrotropin, which is a protein produced by your body, con-

trols all aspects of the thyroid hor-

mone synthesis and release. Thyro-

tropin secretion is stimulated by thy-

rotropin-releasing hormone and in-

hibited by a negative feedback sys-

tem. Iodide from your diet is trans-

ported then bound to tyrosine depos-

its in thyroglobulin molecules. These 

thyroglobulinôs are coupled together 

to form either thyroxine (T4) or trii-

odothyronine (T3) which are used to 

monitor levels to determine therapy 

options. One hundred percent of T4 

is produced in the thyroid whereas 

80% of T3 is derived in the peripher-

al tissues such as the liver and kid-

neys. More than 99% of circulating 

T4 and T3 is bound to serum protein 

including thyroxine-binding globu-

lin, transthyretin, and albumin. Me-

tabolism of thyroid hormone occurs 

in numerous tissues which include 

liver, kidney, thyroid, skin, and pla-

centa. Additional pathways include glucuronidation and sul-

fation which excrete in bile, feces, or urine.  
 

Drug that Affects Thyroid Hormone Release  
 

Lithium is indicated for the treatment of manic episodes and 

the maintenance of bipolar disorder. It can be used off label for 

depression, bipolar depression, and cluster headaches. Lithium 

can decrease the thyroid hormone release in the body and can 

cause goiter, which is an enlargement of the thyroid gland. The 

reported prevalence of hypothyroidism among patients receiv-

ing lithium varies widely. Two risk factors for this interaction 

include female sex and an age greater than 40 years old. Lithi-

um has also been linked to thyroiditis, but the causes are un-

known. Approximately half of patients have positive tests for 

thyroid antibodies indicating thyroiditis.  
 

Drugs that Enhance Thyroid Autoimmunity 
 

Newer medications designed to promote immune system tar-

geting of cancer cells also increase the risk of autoimmune dis-

orders which may also lead to thyroid dysfunction as noted in 

the literature. Thyrotoxicosis typically develops within 4-8 

weeks after the start of therapy but may occur within 2 weeks 

with combination therapy. Some cases may resolve within 3-10 

weeks but there is also the chance for very moderate or severe 

cases that can not be resolved. PD-1 inhibitors and CTLA-4 

inhibitors are the drug classes which are noted for thyroid dys-

function and these medications include:  

Ipilimumab (YervoyÈ) ï CTLA-4 inhibitor  

Tremelimumab ï CTLA-4 inhibitor  

Pembrolizumab (KeytrudaÈ) - PD-1 inhibitor  

\Drug causing Direct Thyroid Damage  
 

Amiodarone causes destructive thyroiditis in about 5-10% of 

patients and it is believed to result from direct cytotoxic effects 

on the thyroid cells. Certain types of amiodarone induced thy-

roid damage can be treated with glucocorticoids. It is difficult 

to determine which type is responsive,  so the urgent need for 

treatment in patients with cardiac status often prompts clini-

cians to provide anti-thyroid drugs and glucocorticoids initial-

ly. Patients may present with: 

§ Elevated heart rate 

§ Worsening arrhythmia 

§ Non-tender thyroid physical exam 


