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Abstract:  
A common endocrine condition called hypothyroidism is characterized by inadequate thyroid hormone synthesis, 

which causes metabolic processes to slow down globally. Although weight gain, tiredness, and cold sensitivity are 

its traditional manifestations, its systemic effects are multi-organcentric and transcend species boundaries. By 

combining clinical and experimental data from thirty groundbreaking studies, this study offers a thorough 

comparative review of hypothyroid consequences in both human and veterinary populations.  

Thyroid hormone insufficiency has a serious systemic effect on several essential physiological systems. Secondary 

cephalalgias, proximal muscle weakness, peripheral neuropathies, and uncommon presentations such as 
Hoffmann's syndrome are examples of neurological and neuromuscular symptoms in both people and dogs. 

Reduced cardiac output, impaired diastolic relaxation, congestive heart failure, and an elevated risk of venous 

thromboembolism are examples of extremely sensitive cardiovascular problems. Additionally, it has been 

demonstrated that maternal hypothyroidism causes delayed language development in offspring and adversely 

affects fetal cardiac functioning features. 

Reproductive dysfunction is similar in all species, resulting in altered estrous cycles, reduced periparturient 

success in breeding bitches, severe menstrual irregularities, and poor follicular reserves in humans and rodents. 

Similar impairments are seen in the gastrointestinal and renal filtration rates; hypothyroid canines have a 

significant increase in Symmetric Dimethylarginine (SDMA) concentrations, while human populations exhibit 

reduced esophageal motility and chronic kidney disease. On the other hand, in rodent models of acute toxic liver 

lesions, metabolic downregulation exhibits an unexpected protective effect. Chronic insufficiency also impairs 
surgical results in trauma patients and modifies oncological risk profiles. Iatrogenic hypothyroidism after 

radioactive iodine therapy dramatically shortens life expectancy in feline medicine, especially when renal 

azotemia is present. Oral levothyroxine replacement therapy continues to be the most effective treatment for all 

animals, effectively curing multi-organ diseases, reestablishing systemic homeostasis, and returning lipid and 

renal biomarkers to normal. In the end, this review highlights how a "One Health" approach to clinical 

endocrinology is translational. 

KEYWORDS: Iatrogenic hypothyroidism, myopathy, reproductive dysfunction, Levothyroxine, Hoffmann's 

syndrome, One Health, Comparative Endocrinology, Symmetric Dimethylarginine (SDMA), and Cross-Species 

Comparison. 
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INTRODUCTION: 

In all mammals, thyroid hormones—more 

especially, triiodothyronine (T3) and thyroxine 

(T4)—are crucial regulators of homeostasis. They 

control gene expression, cellular respiration, and 

metabolic rate in nearly every tissue. Therefore, 

whether hypothyroidism is primary, secondary, or 

iatrogenic, it manifests as a complex, multi-systemic 
illness. Previously believed to be a straightforward 

slowdown in metabolism, new study reveals a far 

more complicated picture of cellular damage, 

vascular alterations, and reproductive failure. 

Despite its well-known classic presentation of 

weight gain, tiredness, and cold sensitivity, the 

systemic effects of this endocrine disease are 

remarkably extensive and occasionally 

underestimated.It's interesting to note that both 

human and veterinary populations are impacted by 

these clinical challenges. contrasts human clinical 

results with veterinary data from dogs, cats, and lab 
animals to highlight the ubiquitous systemic impact 

of thyroid hormone deficiency. This demonstrates 

how common pathophysiological pathways connect 

several species, highlighting the translational value 

of a "One Health" approach to endocrinology. 

This thorough analysis synthesizes clinical and 

experimental data from thirty groundbreaking 

studies to examine these interrelated symptoms. In 

both human and animal models, we investigate the 

neurological, neuromuscular, cardiovascular, 

gastrointestinal, reproductive, renal, and metabolic 
consequences. In addition, we address the 

therapeutic impact of levothyroxine replacement 

therapy on treating these multi-organ disorders, the 

diagnostic screening needs, and the genomic 

underpinnings of this worldwide metabolic problem, 

offering a cohesive clinical viewpoint. 

 

NEUROMUSCULAR AND NEUROLOGICAL 

SYMPTOMS  
Skeletal muscle architecture and the central and 

peripheral nerve systems are both significantly 

impacted by thyroid hormone insufficiency.  
 

CHANGES IN HEADACHES  

Secondary cephalalgias are often the result of central 

nervous system effects in human medicine. 

According to Tepper et al. (2007), headaches are 

directly linked to hypothyroidism. They usually 

manifest as a dull, bilateral, non-pulsatile aching that 

is correlated with the degree of the biochemical 

deficiency and goes away when euthyroidism is 

achieved.  
 

HOFFMANN'S SYNDROME AND 

MYOPATHIES  
Hypothyroidism causes substantial anatomical and 

functional impairment at the neuromuscular junction 

and skeletal muscle level. Clear hypothyroid 

myopathies with proximal muscle weakness, 

cramping, and increased creatine kinase levels due 

to altered glycogenolysis and mitochondrial 

dysfunction were reported by Mastaglia et al. 

(1988).  

 
Hoffmann's syndrome, a rare particular presentation 

of hypothyroid myopathy characterized by painful 

muscle cramps, proximal weakness, and 

pseudohypertrophy (false muscle enlargement) of 

the calf muscles, may develop in severe or persistent 

subclinical conditions (Hs et al., 2024).  

 

VETERINARY EQUIVALENTS 
Neurological symptoms are similarly varied in 

canine populations. According to Panciera (2001) 

and Nesbitt et al. (1980), hypothyroid dogs often 
exhibit lethargy, widespread weakness, and 

peripheral neuropathies, which are similar to the 

neuromuscular slowdown seen in human patients.  

 

VASCULAR AND CARDIOVASCULAR 

ISSUES  
Thyroid hormones, which control heart rate, 

myocardial contractility, and systemic vascular 

resistance, have a particularly sensitive effect on the 

cardiovascular system.  

 

HEART FAILURE AND MYOCARDIAL 

DAMAGE  
Congestive heart failure and myocardial damage 

brought on by hypothyroidism can be directly 

QR CODE  

 



IAJPS 2026, 13 (06), 471-476                  Fathimath Safa et al                     ISSN 2349-7750 

 

w w w . i a j p s . c o m  

 

 

Page 473 

 

caused by severe thyroid hormone insufficiency 

(Shuvy et al., 2009). Reduced cardiac output, a 

smaller stroke volume, and poor diastolic relaxation 

are the hallmarks of this condition. Even the unborn 

is affected; Özalp et al. (2023) used sophisticated 
echocardiography to show how maternal 

hypothyroidism affects fetal cardiac left ventricle 

functional characteristics, suggesting that maternal 

thyroid status influences in utero cardiovascular 

development. 

  

RISKS OF THROMBOEMBOLISM 

Hypothyroidism modifies coagulation cascades 

outside of the heart. Wei et al. (2020) found a 

statistically significant correlation between 

hypothyroidism and a higher risk of venous 

thromboembolism (VTE) in a nationwide cohort 
study. This correlation may be caused by endothelial 

dysfunction, increased clotting factors, and 

decreased fibrinolytic activity in the hypothyroid 

state.  

 

DEVELOPMENTAL AND REPRODUCTIVE 

DYSFUNCTION  
Maintaining regular reproductive cycles, sustaining 

pregnancy, and guaranteeing appropriate embryonic 

neurodevelopment all depend on thyroid hormones.  

 

CHANGES IN MENSTRUATION AND 

INFERTILITY   
The hypothalamic-pituitary-ovarian axis is 

disrupted in women of reproductive age by 

hypothyroidism, which results in severe menstrual 

abnormalities (such as menorrhagia and 

oligomenorrhea) and impaired fertility (Urmi et al., 

2015). These clinical findings are explained by 

experimental rodent models: Long-term 

hypothyroidism significantly lowers the ovarian 

follicular reserve in adult rats, hastening ovarian 

depletion, as shown by Meng et al. (2017). 
Additionally, Polycystic Ovary Syndrome (PCOS) 

and thyroid dysfunction have a complex inter-

endocrine interaction; Bonakdaran et al. (2023) 

found that hypothyroidism is highly prevalent in 

PCOS patients, exacerbating their preexisting 

metabolic and reproductive problems.  

 

PREGNANCY RESULTS AND 

DEVELOPMENT OF OFFSPRING 

Untreated overt and subclinical hypothyroidism can 

cause serious gestational problems during 
pregnancy, such as preeclampsia, placental 

abruption, and premature birth (Abalovich et al., 

2002). Most importantly, the harm is passed on to 

the following generation. Menotti et al. (2024) 

confirmed the crucial role of maternal thyroid 

hormones in early fetal brain mapping by 

demonstrating a direct connection between overt 

maternal hypothyroidism during pregnancy and 

delayed language development in the child.  

 

THE DYNAMICS OF VETERINARY 

REPRODUCTION  
Veterinary medicine mirrors similar reproductive 

deficiencies. According to experimental research by 
Panciera et al. (2007, 2012) comparing short-term 

and long-term induced hypothyroidism in breeding 

bitches, long-term hypothyroidism severely impairs 

canine reproductive efficiency, changing estrous 

cycles and decreasing periparturient success, 

whereas short-term deficiency may result in minor 

changes.  

 

RENAL, HEPATIC, AND DIGESTIVE 

SYSTEMS  
The viscera are significantly impacted by 

hypothyroidism's metabolic slowness, which lowers 
motility and modifies organ clearance rates. 

MOTILITY OF THE ESOPHAGUS AND 

DIGESTIVE SYSTEM  
İlhan et al. (2014) showed that overt hypothyroidism 

affects esophageal motility in the upper 

gastrointestinal tract, resulting in myxedematous 

infiltration of the esophageal musculature, 

dysphagia, and altered transit times.  

 

PATHOPHYSIOLOGY OF THE LIVER  
It's interesting to note that in certain acute toxic 
injuries, the metabolic downregulation linked to 

thyroid insufficiency might occasionally have a 

counterintuitive protective impact. In rats suffering 

from thioacetamide-induced fulminant hepatic 

failure, Bruck et al. (1988) found that 

experimentally induced hypothyroidism reduced 

liver damage and increased overall survival. It is 

believed that this protective effect results from the 

decreased metabolic rate, which slows down the 

transformation of poisons into their harmful active 

forms. 

 

SDMA BIOMARKERS AND RENAL 

FUNCTION  
Hypothyroidism causes a decrease in renal filtration 

rates. In populations 55 years of age and older, 

Huang et al. (2020) found a strong clinical 

association between hypothyroidism and the 

prevalence of Chronic Kidney Disease (CKD). 

Modern biomarkers properly indicate this decline in 

glomerular filtration rate (GFR) in dogs. 

A.Symmetric Dimethylarginine (SDMA) 

concentrations are markedly increased in 
hypothyroid dogs, according to Di Paola et al. 

(2021). SDMA is a highly sensitive biomarker of 

reversible renal impairment that returns to normal 

once thyroid hormone replacement therapy is 

started.  

 

ONCOLOGICAL RISKS, DYSLIPIDEMIA, 

AND METABOLIC DYSREGULATION  
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DYSLIPIDEMIA  
Hepatic LDL receptor expression is controlled by 

thyroid hormones. Consequently, cholesterol 

elimination is significantly hampered by 
hypothyroid conditions. Patients with generalized 

dyslipidemia had a high prevalence of secondary 

hypothyroidism, according to data from the Tehran 

Thyroid Study (TTS) (Khazan et al., 2014).  

 

CANCEROUS NEOPLASMS 

Oncological profiles may also be impacted by the 

long-term, low-grade inflammation and metabolic 

abnormalities linked to thyroid hormone 

deprivation. •ez and Iglesias (2022) conducted a 

comprehensive population-based investigation in 

Spain that revealed altered risk profiles and patterns 
of malignant neoplasms in patients with 

hypothyroidism, suggesting a possible link between 

altered tumor biology and chronic thyroid hormone 

imbalance.  

 

CLINICAL INTERVENTIONS, GENETICS, 

AND AUTOIMMUNITY  

GENETICS AND AUTOIMMUNE ETIOLOGY  
Hashimoto's thyroiditis, or autoimmune destruction, 

continues to be the principal cause of acquired 

hypothyroidism in iodine-sufficient areas (Wémeau 
and d'Herbomez-Boidein, 1998). Long non-coding 

RNAs and particular genetic variations are 

increasingly linked to this susceptibility at the 

genomic level. Elsayed et al. (2023) found a high 

correlation between a propensity to both clinical and 

subclinical hypothyroidism and polymorphisms and 

altered expressions of LncRNA-PAX8-AS1 and 

LAIR-2.  

 

DIAGNOSTICS: SCREENING OF 

NEWBORNS 
Early management is crucial because early thyroid 
hormone deficit results in irreparable 

neurodevelopmental impairment (cretinism). 

Standardized newborn screening programs for 

congenital hypothyroidism have a vital impact on 

public health, as demonstrated by the ICMR Task 

Force (2018), which also showed how prompt 

diagnosis and treatment completely change a child's 

developmental trajectory.  

 

INCONSISTENT AUTOIMMUNITY 

Although thyroid-destroying autoantibodies are 
usually associated with hypothyroidism, 

overlapping autoimmune disorders are uncommon. 

Kiran et al. (2017) demonstrated the unpredictable 

nature of systemic autoimmune thyroid illnesses by 

presenting a convincing example of typical Graves' 

ophthalmopathy (thyroid eye disease, often 

associated with hyperthyroidism) developing in a 

patient with primary hypothyroidism.  

 

VETERINARY SURVIVAL DYNAMICS, 

TRAUMA, AND SURGICAL RESULTS  
The way an organism reacts to physical damage and 

surgical stress is greatly altered by hypothyroidism.  

 

RESULTS OF SURGERY AND TRAUMA 
Underlying hypothyroidism considerably impairs 

short-term surgical results in patients undergoing 

complex reconstructive operations, such as 

autologous or implant-based breast reconstructions, 

raising the likelihood of wound healing delays and 

localized tissue problems (Li and Ranganath, 2024). 

Similarly, pre-existing hypothyroidism has a 

detrimental effect on clinical outcomes, 

comorbidities, and recovery trajectories in patients 

with acute bone fractures, according to data from 

trauma registries (Ahmad et al., 2021).  
 

IN VETERINARY MEDICINE, IATROGENIC 

HYPOTHYROIDISM    
Radioactive iodine (131 I) is commonly used in 

feline medicine to treat hyperthyroidism. 

Nevertheless, iatrogenic (treatment-induced) 

hypothyroidism may occur if this therapeutic 

therapy overshoots. According to a seminal survival 

analysis by Cox et al. (2025), hyperthyroid cats who 

experienced iatrogenic hypothyroidism after therapy 

had much shorter life periods, particularly if they 
also experienced concomitant renal azotemia. 

Importantly, the study demonstrated that 

levothyroxine administration considerably increases 

these cats' survival periods, underscoring the 

therapeutic need to restore a euthyroid state.  

 

LEVOTHYROXINE REPLACEMENT'S 

THERAPEUTIC EFFECTS  
Oral levothyroxine (LT 4) replacement therapy 

continues to be the mainstay of treating 

hypothyroidism in all mammals.  

 
Primary Pathophysiology of the Affected System or 

Species Prior to Treatment Following 

Levothyroxine Replacement Results  

Profile of Human Lipids Hepatic LDL receptor 

downregulation, increased LDL, and 

hypercholesterolemia Triglycerides, LDL, and total 

cholesterol were significantly reduced, and lipid 

indicators returned to normal (Rahman et al., 2023).  

Canine Renal Function Symmetric 

Dimethylarginine (SDMA) concentrations 

significantly dropped and returned to normal; 
decreased GFR; decreased renal perfusion; and 

falsely increased indicators (Di Paola et al., 2021). 

Iatrogenic hypothyroidism, faster renal 

deterioration, and shorter lifespan in feline post-131I 

survival notable stabilization of metabolic function 

and prolongation of post-treatment survival periods 

(Cox et al., 2025).  

 

Hoffmann's pseudo-hypertrophy, proximal 



IAJPS 2026, 13 (06), 471-476                  Fathimath Safa et al                     ISSN 2349-7750 

 

w w w . i a j p s . c o m  

 

 

Page 475 

 

weakness, and disintegration of human 

neuromuscular muscle fibers Muscle 

pseudohypertrophy gradually resolves, cramps 

disappear, and baseline CK levels return (Hs et al., 

2024).  
 

CONCLUSION:  
This review's analysis of 30 papers demonstrates 

that hypothyroidism is much more than just a 

metabolic slowdown. It is a complicated, multi-

systemic illness that significantly restricts 

reproductive capacity, damages gastrointestinal, 

hepatic, and renal reserves, increases cardiovascular 

and thromboembolic risks, and degrades 

neurological integrity. 

 

Crucially, these expressions are common to all 
animals. A same pathogenesis is highlighted by the 

similar presentation of renal indicators, 

neuromuscular weakness, and reproductive failure 

in humans and companion animals. In order to 

reverse these problems and restore systemic 

equilibrium, prompt diagnosis—whether through 

universal newborn screening in humans or routine 

health panels in elderly domestic animals—

combined with exact levothyroxine replacement 

therapy is crucial. 
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