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Abstract

Introduction

Pleural effusions can be secondary to a myriad of condi-

tions. Rarely can it be due to hypothyroidism as well. We

present a case of massive pleural effusion resulting from

hypothyroidism.

Case

A 75-year-old  male  with  a  history  of  liver  cirrhosis,  hy-

pothyroidism  and  medication  non-adherence  was

brought into the emergency department (ED) with short-

ness  of  breath  and  altered  mental  status.  Physical  exam

and chest imaging was consistent with right sided pleural

effusion. Effusion was exudative in nature. The hospital-

ization was  complicated by  multiple  recurrences  despite

thoracentesis  and  pleurodesis.  Labs  revealed  hypothy-

roidism  and  finally  the  patient  was  started  on  hormone

replacement resulting in resolution of the effusion.

Discussion

Pleural  effusion  is  a  rare  manifestation  of  hypothy-

roidism which is thought to be mediated by vascular en-

dothelial  factor.  Both  exudative  and  transudative  pat-

terns  can  be  seen  on  pleural  fluid  analysis.  Mainstay  of

treatment is hormonal replacement.

Conclusion

The clinicians need to be cognizant of the rare etiologies

of pleural effusion. Due work-up should be done depend-

ing on patient presentation for a timely diagnosis and ma-

nagement.
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Case Report

Introduction

Hypothyroidism  is  a  systemic  endocrine  disorder  resulting

from  inadequate  synthesis,  secretion,  or  biological  effects  of

thyroxine,  leading  to  myriad  non-specific  clinical  presenta-

tions [1]. Pleural effusion (PEF), defined as the accumulation

of fluid in the pleural space between the parietal and the vis-

ceral pleura due to an imbalance between fluid formation and

removal  [2,3],  is  an  uncommon  manifestation  of  hypothy-

roidism. Massive pleural effusion from hypothyroidism is par-

ticularly  very  uncommon  [4].  Some  of  the  more  common

causes of PEFs include congestive heart failure, nephrotic syn-

drome, malignancy, and pneumonia [4]. Herein, we present a

patient with hypothyroidism-induced pleural effusion, provid-

ing insight into the clinical features, diagnostic workup, man-

agement, and outcome.

Case Presentation

A 75-year-old Caucasian male with a history of liver cirrhosis,

chronic  kidney  disease,  hypothyroidism,  and  medication

non-adherence  was  brought  into  the  emergency  department

(ED) with progressively worsening shortness of breath and al-

tered mental status via the emergency medical service. Report-

edly the patient was having some shortness of breath for the

past few days which was gradually progressive. He had some

associated right sided chest discomfort. On the day of presen-

tation, he was reported to be confused and altered. He had no

preceding head trauma, fever, cough, focal weakness, orthop-

nea,  paroxysmal  nocturnal  dyspnea,  or  recent  long-distance

travel.

Vitals signs revealed a temperature of 91.9 F, pulse rate of 53

bpm, BP 156/106 mmHg, and SPO2 of 89% on room air. On

the  examination,  the  patient  was  in  obvious  respiratory  dis-

tress,  lethargic,  and oriented only to person. Chest examina-

tion  revealed  markedly  diminished  breath  sounds  and  dull-

ness to percussion over the right lung base. The extremity ex-

am  revealed  bilateral  non-pitting  pedal  edema.  The  remain-

der of the examination was unremarkable.

Investigation revealed a white blood cell count (WBC) of 6.0

x  10 /mm3,  hemoglobin of  12.9  g/dL,  and creatinine  of  3.25

mg/dL  (baseline  of  1.4-1.9).  Liver  function  and  lactate  were

within normal limits. Chest X-ray demonstrated severe right-

sided  pleural  effusion  with  complete  opacification  of  right

hemithorax (figure 1), prompting further evaluation. A chest

CT  scan  performed  on  5/12/2023  (2nd  day  of  admission),

showed a large right and small left pleural effusion with lower

lobe atelectasis and mild ground-glass opacities in right upper

lobe without any associated adenopathy (figure 2).

Figure 1
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Figure 2

The patient underwent thoracentesis with pleural fluid analy-

sis showing exudative physiology which was inconsistent with

hepatic  hydrothorax  in  the  setting  of  known  liver  cirrhosis

(Table  1).  Other  laboratory  investigations,  including  pleural

fluid  cell  count,  glucose,  pH,  and  cytology,  were  unremark-

able.  Given  the  persistence  of  the  altered  mental  status,  thy-

roid function test and serum cortisol were checked which re-

vealed a TSH of 323.5 uIU/mL, however, the cortisol was un-

remarkable.  The  patient's  home  dose  of  oral  levothyroxine

was continued. The hospital course was complicated by re-ac-

cumulation of exudative pleural fluid requiring multiple tho-

racentesis  to  relieve  dyspnea.  A  chest  tube  was  eventually

placed. Having ruled out more common etiologies of exuda-

tive  effusion  including  infection  and  malignancy,  severe  un-

treated hypothyroidism was pursued as the likely etiology for

pleural  effusion.  The  patient  was  switched  to  intravenous

levothyroxine given the overall patient presentation and con-

cern for myxedema coma. The patient remained on the treat-

ment and ultimately levothyroxine was later switched to oral

route after 8 days of treatment as the patient’s mentation had

improved.  Repeat  TSH  was  101.7  uIU/mL.  The  patient  re-

mained  on  oral  levothyroxine  and  the  patient’s  labs  showed

an improved TSH of 15 uIU/mL with free T4 of 0.90 ng/dL at

the time of discharge, with significant improvement in men-

tal status. A repeat chest X-ray revealed the resolution of pleu-

ral effusion. The patient was discharged on oral levothyroxine

with outpatient follow-up.

Table 1

Thyroid Function Test 5/10/2023 (admission) 5/18/2023 (8
th

 day) 6/1/2023

TSH (uIU/m) 323.6 101.7 15.3

FT4 (ng/dL) 0.29 0.49 0.90

Fluid Analysis 5/10/2023 5/12/2023 (2nd day) 5/30/2023

Pleural fluid LDH/serum LDH 146/279 (> 2/3 ULN of S.
LDH) 144/227 (> 0.6) 507/147 (> 0.6)

Pleural fluid protein/serum protein 4.9/6.8 (>0.5) 4.5/5.7 (>0.5) 3.9/6.2 (>0.5)
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Discussion

Hypothyroidism is a very ubiquitous disease with nonspecific

clinical  manifestations  including  easy  fatigability,  dry  and

coarse skin, cold extremities, decreased appetite, hoarse voice,

weight  gain,  depression,  and  psychomotor  retardation  [5].

Mild  serous  effusion  such  as  ascites,  pericardial,  and  pleural

effusions are not uncommonly seen but are typically asympto-

matic  [6].  In  rare  cases,  massive  pleural  effusion  presenting

with  respiratory  compromise  may  be  the  primary  presenta-

tion  [7].  Owing  to  the  nonspecific  presentation,  diagnosis  is

usually  biochemical  and  is  characterized  by  elevated  serum

TSH levels.

The  incidence  of  pleural  effusion  (PEF)  in  hypothyroidism

has  been  estimated  at  10  to  30%,  associated  with  small  fluid

accumulations, and of limited clinical significance [8]. Howev-

er,  this may be overestimated as most of the pleural effusion

in hypothyroidism is related to comorbid conditions [9]. The

exact incidence of hypothyroidism-induced PEF remains un-

clear  [9].  Massive  PEF  has  been  reported  as  an  exceedingly

rare  yet  serious  complication  of  decompensated  hypothy-

roidism which is under recognized [9]. This is thought to be

due  to  longstanding  untreated  hypothyroidism  [8].  Studies

have reported a mortality rate of approximately 60%, making

an  early  diagnosis  crucial  for  a  favorable  clinical  outcome

[10].

The  pathophysiology  of  hypothyroidism-induced  PEF  has

been  postulated  to  be  due  to  increased  systemic  capillary

membrane  permeability  mediated  by  vascular  endothelial

growth  factor  (VEGF)  and  disruption  in  electrolyte

metabolism  related  to  hypothyroidism  [4,10].  The  resultant

extravasation of albumin and disturbances in lymphatic drai-

nage leads to exudative physiology being commonly demons-

trated on pleural fluid analysis in cases of hypothyroidism-in-

duced PEFs [4]. Although initially thought to be related to au-

toimmune-related  serositis  seen  commonly  in  concomitant

autoimmune disorders associated with Hashimoto’s thyroidi-

tis, this hypothesis does not seem to explain the occurrence of

pleural  effusion  in  iodine  deficiency-related  hypothyroidism

[7]. Significantly, sometimes the effusions can be border line

between  exudative  and  transudative  with  no  evidence  of  in-

flammation  [9].  There  have  also  been  reports  of  unilateral

and  bilateral  cases  of  hypothyroidism-induced  pleural  effu-

sion [10]. Ultimately, these variations pose a challenge to the

diagnosis of hypothyroidism-related pleural effusion.

In  our  patient,  we  initially  made  a  diagnosis  of  pleural  effu-

sion with differentials of parapneumonic effusion, TB, hepat-

ic  hydrothorax,  heart  failure,  and  malignant  effusion.  Fluid

analysis  was  exudative  making  heart  failure  and  hepatic  hy-

drothorax  less  likely,  especially  so  given the  patient  had evi-

dence of well-compensated liver function. There was concern

for  parapneumonic  effusion  from  possible  aspiration  given

the patient had altered mental status, but the fluid analysis re-

vealed no evidence of infection. Fluid cytology was also nega-

tive for malignant cells. However, due to the low sensitivity of

the  test;  we  repeated  thoracentesis,  but  cytology  results  re-

mained negative [10]. Considering the patient had persistent

altered mental status with psychomotor retardation and bilat-

eral  non-pitting  pedal  edema,  the  TSH  was  checked  which

was markedly elevated with low free T4 and T3 levels.  A re-

view of the literature revealed rare cases of pleural effusion in

hypothyroidism which were treated with timely hormonal re-

placement therapy [11]. Our patient had already been on oral

levothyroxine  since  admission.  We switched  him to  intrave-

nous therapy in light of suspicion for possible myxedema co-

ma  contributing  to  altered  mentation  and  pleural  effusion.

The American Thyroid Association recommends an intrave-

nous levothyroxine dose of 75% of the oral dose. Intravenous

injection  is  strongly  not  recommended  for  long-term  treat-

ment  due  to  its  rapid  and  great  effect  on  thyroid  hormone

homeostasis  [12].Hence,  intravenous  treatment  was  pursued

for  3  days  only.  The  patient  was  monitored  closely,  and  his

thyroid function improved on the therapy. His mentation al-

so  improved,  and  no  further  pleural  effusions  were  noted.

The patient was later switched back to oral levothyroxine ther-

apy.

Although  pleural  effusion  is  commonly  seen  in  hypothy-

roidism,  they  are  rarely  caused  by  hypothyroidism.  Even

more rarely do they become clinically significant; thus, posing

diagnostic challenges. Nonetheless, other competing diagnos-

es,  including  infectious,  neoplastic,  autoimmune  and

metabolic  diseases,  must  be  ruled  out  first.  Given  the  com-

plete resolution of the pleural effusion after hormonal replace-

ment with no recurrence after  achieving a euthyroid state,  it

suggests that the pleural effusion was likely related to hypothy-

roidism.
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Conclusion

This case report highlights the association between hypothy-

roidism and pleural effusion, emphasizing the importance of

considering  thyroid  dysfunction  in  patients  presenting  with

unexplained pleural  effusions.  Early diagnosis  and treatment

of  hypothyroidism  is  essential  to  prevent  further  complica-

tions and improve patient outcomes. Further research is war-

ranted to elucidate the exact mechanisms underlying this asso-

ciation and identify potential therapeutic interventions.
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