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Abstract 
Endocrine disorders contribute substantially to global morbidity and mortality through 
chronic complications that are, in large part, modifiable by prevention and early 
intervention across the life course. This narrative review synthesizes recent evidence 
(approximately 2020–2025) on preventive endocrinology with a focus on lifestyle-
based primary prevention, perioperative and pharmacologic prophylaxis, and strategies 
to mitigate acute and chronic complications in common endocrine conditions. 
Prediabetes, type 2 diabetes, obesity, thyroid disease, pituitary tumors, primary 
aldosteronism, and treatment-related endocrinopathies are highlighted as paradigmatic 
conditions in which prevention frameworks are rapidly evolving. We summarize 
guideline updates and randomized trials on cardiovascular and microvascular 
complication prevention, endocrine surgery–related prophylaxis, management of 
immune checkpoint inhibitor–induced endocrinopathies, and emerging digital and 
lifestyle interventions. A conceptual model linking primary, secondary, and tertiary 
prevention in endocrinology is proposed, supported by illustrative comparative data 
and a schematic figure showing the impact of prophylactic strategies on complication 
rates. While substantial progress has been made, major gaps persist in long-term 
implementation, equity of access, and integration of precision tools into routine care. 
Future research should prioritize hybrid prevention models that combine technology-
enabled lifestyle support, optimized pharmacotherapy, and systematic surveillance to 
reduce the global burden of endocrine complications. 
Keywords: endocrinology, preventive medicine, prophylaxis, complications, diabetes, 
obesity, thyroid, pituitary 

Introduction 
Endocrinology sits at the intersection of metabolism, growth, reproduction, and stress 
responses, and endocrine disorders now account for a large share of preventable non-
communicable disease worldwide. The epidemiologic transition from iodine 
deficiency and congenital hypothyroidism toward obesity, type 2 diabetes, and 
metabolic syndrome has shifted emphasis from late-stage disease management to 
prevention across the lifespan. Cardiometabolic complications of diabetes, obesity-
related malignancy, osteoporosis-related fractures, and endocrine consequences of 
novel therapies (such as immune checkpoint inhibitors and incretin-based anti-obesity 
agents) pose new preventive challenges. In parallel, advances in screening and 
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prophylaxis—ranging from population-based newborn screening to highly targeted 
surgical and pharmacologic interventions—have created opportunities to reduce 
complication rates if used systematically.[4][12][5][13][8][14][10][15][1] 
Preventive medicine in endocrinology encompasses primary prevention of disease 
onset, secondary prevention through early detection and risk factor control, and tertiary 
prevention aimed at limiting disability from established disease. Lifestyle 
interventions, guideline-based screening programs, perioperative prophylaxis, and 
structured follow-up pathways are central instruments within this framework. This 
review integrates recent guideline updates, randomized and observational studies, and 
systematic reviews to provide a cross-cutting overview of prevention and prophylaxis 
in contemporary endocrinology, focusing on diabetes and cardiometabolic disease, 
endocrine surgery, immune-related endocrinopathies, and pituitary and thyroid 
complications.[5][8][9][10][11] 
Methods 
This narrative review draws on literature published primarily between January 2020 
and early 2026, with selective inclusion of seminal older studies where necessary for 
context. Searches were conducted in PubMed, major endocrine and general medical 
journal sites, and society resources using combinations of the terms “endocrinology, 
preventive medicine, prophylaxis, complications,” along with disease-specific 
keywords (for example, “type 2 diabetes complications,” “thyroid surgery 
prophylaxis,” “pituitary surgery complications,” “checkpoint inhibitor 
endocrinopathy,” “primary aldosteronism screening,” “lifestyle intervention 
prediabetes”). Priority was given to clinical practice guidelines, systematic reviews and 
meta-analyses, randomized controlled trials, and large cohort 
studies.[2][3][6][7][16][17][8][9][14][10][18][15][11][1][4][5] 
To illustrate prevention concepts, we created one comparative table summarizing 
selected prophylactic or preventive strategies and one schematic plot demonstrating the 
potential relative reduction in complication rates with prophylaxis across various 
endocrine scenarios, using plausible but illustrative values inspired by reported ranges 
in the literature. Because this work is a narrative rather than systematic review, the 
selection of approximately fifty publications reflects clinical relevance, recency, and 
diversity of endocrine conditions rather than exhaustive coverage.[6][14][15][2][4] 
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Results 
Preventive paradigms in diabetes and cardiometabolic endocrinology 
Type 2 diabetes (T2D) remains the leading exemplar of preventive endocrinology 
because of its high prevalence and well-characterized spectrum of microvascular and 
macrovascular complications. Contemporary guidance emphasizes individualized 
glycemic targets that balance microvascular risk reduction against hypoglycemia and 
treatment burden, particularly for older adults and those with comorbidities. Intensive 
but safe glycemic control, combined with aggressive management of blood pressure 
and lipids, significantly reduces the incidence of nephropathy, retinopathy, neuropathy, 
and cardiovascular events.[2][4][6] 
Primary prevention of diabetes through lifestyle intervention has received renewed 
attention with the emergence of digital health and blended care models. Meta-analytic 
data in people with prediabetes show that structured lifestyle programs—delivered 
face-to-face, digitally, or in hybrid formats—can prevent or delay progression to 
diabetes and, in some cases, induce remission of prediabetes to normoglycemia. Recent 
systematic reviews of dynamically tailored eHealth interventions indicate that 
personalized feedback around physical activity, diet, and sedentary behavior can 
achieve meaningful improvements in weight and metabolic risk factors across chronic 
disease populations, including those at risk for endocrine disorders. Clinical practice 
guidelines from lifestyle medicine organizations now assert robust evidence for 
lifestyle-based prevention, treatment, and even remission of T2D when sufficiently 
intensive dietary and activity changes are implemented.[3][16][8][9][19][11] 
Secondary and tertiary prevention in diabetes increasingly leverages pharmacologic 
agents with cardiorenal benefits. Large outcome trials have shown that sodium–glucose 

https://medjournal.it.com/


Journal of Clinical and Biomedical Research     ISSN: 4005-212X 

https://medjournal.it.com/  Volume 2| Issue 4| 2026 
 42 

cotransporter 2 (SGLT2) inhibitors and glucagon-like peptide 1 (GLP-1) receptor 
agonists reduce cardiovascular events and slow kidney disease progression in high-risk 
patients, reframing these drugs as tools of complication prophylaxis rather than purely 
glucose-lowering agents. Weight-centric strategies, including incretin-based obesity 
pharmacotherapy and structured bariatric surgery pathways, further contribute to 
complication risk reduction by addressing adiposity as a root driver of endocrine and 
cardiometabolic disease.[4][12][13] 
Prevention of endocrine complications in obesity, PCOS, and metabolic syndrome 
Obesity acts as a central node linking endocrine dysfunction, low-grade inflammation, 
and cardiometabolic disease, and preventive endocrinology must therefore engage with 
obesity management. Lifestyle interventions remain foundational, but contemporary 
approaches increasingly involve combinations of nutritional counseling, structured 
exercise programs, behavioral support, and pharmacotherapy or surgery where 
indicated. Systematic reviews focusing on primary care and nurse-delivered 
interventions suggest that even modest reductions in weight, blood pressure, and 
cholesterol achieved through lifestyle counseling can translate into meaningful 
reductions in chronic disease risk factors associated with endocrine and cardiovascular 
outcomes.[12][16][8][19] 
Polycystic ovary syndrome (PCOS) illustrates how lifestyle-based prevention can 
mitigate both reproductive and cardiometabolic complications of an endocrine 
condition. A recent systematic review demonstrated that integrated lifestyle 
interventions—combining diet, exercise, and behavioral strategies—improve 
ovulatory function, metabolic parameters, and psychological well-being, thereby 
addressing both immediate and long-term risks. Such interventions may reduce future 
risk of type 2 diabetes and cardiovascular disease, underscoring the importance of early 
preventive action in young women with PCOS. Metabolic syndrome, frequently 
overlapping with PCOS and obesity, has similarly become a focus of primary, 
secondary, and tertiary preventive strategies, with emphasis on lifestyle change, weight 
reduction, and treatment of hypertension and dyslipidemia to avert diabetes and 
cardiovascular events.[17][8] 
Screening and primary prevention in classic endocrine disorders 
Historically, endocrinology has demonstrated the impact of population-level 
prevention through programs targeting iodine deficiency and congenital 
hypothyroidism, where universal salt iodization and newborn screening dramatically 
reduced cognitive impairment and developmental disability. Although these conditions 
remain relevant in some settings, current preventive focus has shifted toward the global 
twin epidemics of obesity and diabetes and the prevention of osteoporosis, gestational 
diabetes, and some forms of endocrine cancer.[5][8] 
Guideline-driven screening has become a central tool for secondary prevention. A 
notable recent example is the updated primary aldosteronism guideline, which 
advocates broad screening of all individuals with hypertension using the aldosterone-
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to-renin ratio. This shift reflects evidence that primary aldosteronism is far more 
common than previously believed and that targeted treatment reduces cardiovascular 
morbidity beyond that expected from blood pressure control alone. In diabetes, newer 
guidelines emphasize systematic screening for diabetic retinopathy, nephropathy, 
neuropathy, and cardiovascular disease, aligning surveillance intervals with patient risk 
profiles and life stage to prevent late-stage complications.[6][20][10][2][12] 
Perioperative prophylaxis and complications in endocrine surgery 
Endocrine surgery offers instructive examples of prophylaxis against acute 
complications. In thyroid surgery, postoperative hypocalcemia and surgical site 
infection (SSI) are key concerns. A multicenter randomized trial of short-term calcitriol 
prophylaxis before total thyroidectomy showed that preoperative activated vitamin D 
reduced biochemical hypocalcemia, highlighting a targeted pharmacologic strategy to 
prevent a frequent and morbid complication. Surgical technique, identification and 
preservation of parathyroid glands, and postoperative calcium monitoring remain 
fundamental non-pharmacologic prophylactic components.[14][15][21] 
The role of antibiotic prophylaxis in thyroid and parathyroid surgery has been debated, 
given the low baseline SSI risk. Systematic reviews and observational studies suggest 
that routine preoperative antibiotics do not significantly reduce overall SSI incidence 
in low-risk patients, supporting guideline recommendations against universal 
prophylaxis. However, data also indicate that specific high-risk subgroups—such as 
those undergoing extensive lymph node dissection or requiring drains—experience 
higher SSI rates, and targeted prophylaxis may be reasonable in these contexts. Thus, 
current practice is moving toward risk-stratified antibiotic use rather than blanket 
prophylaxis.[22][23][14] 
In pituitary surgery, complications such as diabetes insipidus, hyponatremia, and 
secondary adrenal insufficiency pose short- and long-term risks. A recent evidence 
synthesis outlined management strategies that function as tertiary prophylaxis, 
including perioperative steroid protocols, postoperative electrolyte monitoring, early 
detection of water balance disorders, and lifelong endocrine follow-up with hormone 
replacement when needed. Institutions that implement standardized postoperative 
pathways, including routine sodium checks and structured follow-up visits, can detect 
and manage complications earlier, reducing hospital readmissions and long-term 
sequelae.[7] 
Immune checkpoint inhibitor–related endocrine toxicities 
The rapid adoption of immune checkpoint inhibitors (ICIs) in oncology has introduced 
a new class of iatrogenic endocrine complications, including thyroid dysfunction, 
hypophysitis, adrenal insufficiency, and insulin-deficient diabetes. Endocrine toxicities 
are among the most frequent immune-related adverse events and can be life-threatening 
if not recognized promptly. A comprehensive review of endocrine complications of 
immunotherapies highlights that patient and clinician education, routine hormonal 
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monitoring, and clear referral pathways to endocrinology are critical preventive 
strategies to reduce morbidity.[1] 
Current recommendations emphasize baseline and periodic thyroid function testing, 
cortisol and ACTH measurement in symptomatic patients, and careful monitoring for 
hyperglycemia, particularly in those with pre-existing risk factors. Early recognition 
allows timely initiation of hormone replacement (for example, levothyroxine, 
hydrocortisone, insulin), which functions as tertiary prophylaxis by preventing adrenal 
crises, severe hypothyroidism, and ketoacidosis. While true primary prevention of 
these immune-mediated adverse events is limited, dose adjustment, temporary 
interruption of ICIs in severe cases, and multidisciplinary coordination help balance 
cancer control with endocrine safety.[10][1] 
Digital health, lifestyle medicine, and innovative delivery models 
Digital health solutions have emerged as scalable tools for implementing preventive 
endocrinology. Systematic reviews show that dynamically tailored eHealth 
interventions focusing on physical activity, nutrition, and sedentary behavior can 
produce beneficial changes in lifestyle risk factors, though effect sizes vary and long-
term adherence remains a challenge. In prediabetes specifically, meta-analyses 
comparing digital, face-to-face, and blended interventions suggest that digital and 
hybrid approaches can achieve comparable improvements in weight and glycemic 
measures, supporting their role in large-scale prevention programs when in-person 
resources are limited.[16][9][24] 
Lifestyle medicine guidelines now synthesize an extensive body of evidence showing 
that plant-predominant diets, regular physical activity, restorative sleep, stress 
management, avoidance of risky substances, and strong social support can prevent, 
treat, and sometimes reverse common endocrine and cardiometabolic conditions. 
Integrating these frameworks into endocrine practice transforms clinic visits from 
reactive disease management to proactive risk reduction encounters. However, 
implementation science studies underscore persistent barriers, including time 
constraints, reimbursement limitations, digital literacy gaps, and inequities in access to 
technology-enabled interventions.[9][19][11][16] 
Comparative summary of selected preventive and prophylactic strategies in 
endocrinology 
The following table summarizes representative strategies across primary, secondary, 
and tertiary prevention categories, focusing on common endocrine conditions and 
recent evidence. Values for direction of effect are qualitative and integrative. 

Table 1. 
Examples of preventive and prophylactic strategies across endocrine conditions 

Endocrine 
context 

Level of 
prevention 

Representative 
strategy 

Evidence type (recent) Effect on 
complications 

Prediabetes / 
T2D risk 

Primary Intensive 
lifestyle 
intervention 
(diet, activity, 

Systematic reviews, RCTs 
of lifestyle and digital 
programs[3][8][9][19][11
] 

Lowers progression to 
diabetes and improves 
cardiometabolic risk 
markers 
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behavior) in-
person or digital 

Established 
T2D 

Secondary / 
Tertiary 

Individualized 
glycemic targets 
with SGLT2 
inhibitors or 
GLP‑1 RAs 

Guidelines and outcome 
trials summarized in 
recent 
reviews[2][4][6][13] 

Reduces microvascular 
and cardiovascular 
events 

Obesity and 
PCOS 

Primary / 
Secondary 

Multicomponent 
lifestyle 
programs plus, 
when indicated, 
pharmacotherap
y 

Systematic reviews of 
lifestyle interventions in 
PCOS and 
obesity[12][16][17][19] 

Improves ovulation, 
metabolic parameters, 
and long-term CVD 
risk profile 

Metabolic 
syndrome 

Primary Lifestyle 
counseling in 
primary care 
settings 

Systematic reviews in 
primary care[8][19] 

Reduces weight, blood 
pressure, and lipids, 
lowering long-term 
endocrine–
cardiometabolic risk 

Thyroid 
surgery 

Tertiary 
(perioperative
) 

Preoperative 
calcitriol 
prophylaxis for 
total 
thyroidectomy 

Multicenter randomized 
trial[15][21] 

Decreases rate and 
severity of 
postoperative 
hypocalcemia 

Thyroid 
surgery 

Tertiary 
(perioperative
) 

Routine 
antibiotic 
prophylaxis 

Systematic review and 
observational 
cohorts[22][14] 

No overall SSI 
reduction in low-risk 
patients; targeted use 
reserved for high-risk 
cases 

Pituitary 
surgery 

Tertiary Standardized 
postoperative 
pathways 
(steroids, Na 
monitoring, 
endocrine 
follow-up) 

Evidence-based 
management synthesis[7] 

Earlier detection and 
management of adrenal 
insufficiency, diabetes 
insipidus, and 
hyponatremia 

Immune 
checkpoint 
inhibitors 

Secondary / 
Tertiary 

Routine 
biochemical 
screening and 
early hormone 
replacement 

Narrative and evidence-
based reviews of ICI 
endocrinopathies[1][10] 

Lowers risk of adrenal 
crises, severe 
hypo‑/hyperthyroidism
, and DKA 

Primary 
aldosteronis
m 

Secondary Broad screening 
of hypertensive 
patients with 
ARR 

Updated guideline 
recommendations[12][10] 

Increases detection, 
enabling specific 
therapy and reducing 
cardiovascular 
morbidity 

 
Illustrative impact of prophylaxis on endocrine complications 
The conceptual impact of prophylaxis can be visualized by comparing approximate 
complication rates with and without preventive strategies across a spectrum of 
endocrine contexts. Using representative values inspired by contemporary literature, a 
grouped bar chart can depict potential relative reductions in selected complications, 
such as postoperative hypocalcemia after thyroidectomy, hyponatremia after pituitary 
surgery, diabetic ketoacidosis (DKA) in type 2 diabetes, and cardiovascular events in 
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high-risk diabetes, when appropriate prophylactic strategies are implemented. For 
example, institution of structured perioperative pathways may reduce rates of transient 
severe hypocalcemia and sodium disturbances, whereas adoption of SGLT2 inhibitors 
and GLP‑1 receptor agonists in guideline-based cardiometabolic care can substantially 
lower cardiovascular event rates in patients with established diabetes. While the precise 
magnitude of benefit varies by population and intervention intensity, the overarching 
pattern underscores that prophylaxis—whether lifestyle-based, pharmacologic, or 
systems-level—consistently moves complication rates downward when applied 
systematically and equitably.[13][8][15][2][3][4][5][6][7][16][9][14][10] 
Discussion 
This review shows that endocrinology has become a highly preventive discipline, with 
interventions spanning the full spectrum from primordial prevention of obesity and 
endocrine-disrupting exposures to tertiary prevention of complex postoperative or 
treatment-induced complications. Lifestyle-based approaches remain the cornerstone 
of primary prevention, supported by strong evidence for reducing the incidence of type 
2 diabetes, improving metabolic risk profiles, and mitigating long-term cardiovascular 
and endocrine complications. The increasing use of digital and blended interventions 
offers scalable solutions, though sustained engagement and equitable access are 
ongoing challenges that require attention to social determinants, digital literacy, and 
health system infrastructure.[8][19][18][24][11][3][4][5][16][9][10] 
At the level of secondary prevention, expanded screening for conditions such as 
primary aldosteronism, diabetic microvascular disease, and subclinical thyroid 
dysfunction reflects an evolution toward earlier detection and individualized treatment 
to avert complications. However, broader screening carries the risk of overdiagnosis 
and resource strain, underscoring the need for refined risk stratification tools that 
prioritize high-yield populations. The case of primary aldosteronism—reframing a 
once-considered rare cause of hypertension as a common and treatable contributor to 
cardiovascular risk—illustrates how improved epidemiologic understanding can 
reorient preventive strategy.[2][12][5][6][8][10] 
Tertiary prevention, particularly in endocrine surgery and cancer immunotherapy, 
demonstrates the importance of standardizing perioperative and treatment-related care 
pathways to prevent avoidable morbidity. Evidence around calcitriol prophylaxis, risk-
stratified antibiotic use, and structured postoperative monitoring in thyroid and 
pituitary surgery shows that relatively simple protocol changes can meaningfully alter 
complication trajectories. Similarly, the recognition of immune checkpoint inhibitor–
related endocrine toxicities has prompted development of monitoring algorithms and 
education initiatives that function as secondary and tertiary prophylaxis, preventing 
catastrophic events like adrenal crisis and severe DKA.[15][21][1][22][7][14][10] 
Several cross-cutting themes emerge. First, successful preventive endocrinology 
requires integration across disciplines—primary care, surgery, oncology, cardiology, 
and behavioral health—because endocrine risks and complications often arise outside 
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traditional endocrine clinics. Second, prevention is increasingly personalized, informed 
by genetics, comorbidities, life stage, and patient preferences, yet must remain 
implementable at scale through pragmatic tools such as simplified risk scores, 
automated reminders, and digital platforms. Third, equity considerations are 
paramount; without deliberate design, advanced pharmacotherapies and digital 
preventive interventions may preferentially benefit those already advantaged, widening 
gaps in endocrine health outcomes.[19][11][1][5][16][8][9][10] 
Limitations of the current evidence base include a relative paucity of long-term follow-
up data for many digital and lifestyle interventions, fragmented reporting of 
complication outcomes in surgical and pharmacologic trials, and underrepresentation 
of low- and middle-income settings where endocrine disease burdens are rapidly rising. 
Moreover, implementation studies that examine how best to embed prevention 
frameworks into routine endocrine care—accounting for workflow, reimbursement, 
clinician training, and patient engagement—remain limited. Future research should 
prioritize comparative effectiveness trials of multimodal prevention programs, 
inclusion of real-world and diverse populations, and cost-effectiveness analyses that 
inform policy-level decisions.[18][24][11][16][8][9][19][14][15] 
Conclusion 
Preventive medicine has become central to modern endocrinology, transforming the 
discipline from reactive management of advanced complications into proactive risk 
reduction across the life course. Lifestyle-based primary prevention, guideline-driven 
screening, perioperative and pharmacologic prophylaxis, and standardized pathways 
for managing treatment-related endocrinopathies together provide a powerful toolkit 
to reduce morbidity and mortality from endocrine disease. To fully realize this 
potential, health systems must scale evidence-based programs, close equity gaps, and 
leverage digital and behavioral innovations without losing sight of person-centered 
care. As endocrine science advances, the most impactful breakthroughs may not be 
new hormones or drugs, but rather more effective and inclusive ways of deploying 
existing preventive strategies to protect endocrine health at population scale. 
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