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Levothyroxine therapy is given when deficient in the thyroid hormone is 

found in the human body. Many circumstances physiological or quasi-

physiological or clear pathologically, it can modify the absorption of 

levothyroxine in the human body. Levothyroxine intake may actually vary 

by age and patient compliance, fasting, consumption of certain foods from 

(fibre, grapes, soybeans, papaya, coffee, etc.) or some medicines (proton 

pump inhibitors, antacids, sucralfate, etc.) Cetera). In addition, there can 

be many gastrointestinal illnesses, including conditions and illnesses that 

disrupt the integrity of the intestinal barrier. Anything that affects stomach 

acid can alter the bioavailability of levothyroxine. Because it's the huge 

widespread prevalence of thyroid disease, large many patients face such 

problems. Therefore, forming the new levothyroxine oral preparations 

other than solid tablets represent an interesting therapeutic approach at the 

same time, simple and potent to face this problem. Recently, two different 

levothyroxine were introduced formulations are proposed: liquid and soft 

gel formulations. Such prescriptions are innovative and effective an 

inexpensive therapeutic approach for patients with hypothyroidism with 

mal-absorption problems levothyroxine.(44) 
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INTRODUCTION 

Levothyroxine is Thyroxine (T4), an amino acid 

containing iodine Derivatives embedded in glycoproteins 

(Thyroglobulin). This synthetic derivative is 

biochemically and physiologically identical Natural 

hormone1. Levothyroxine therapy is used when the human 

body is deficient in thyroid hormone, as it occurs when 

there is a deficiency in the thyroid gland, pituitary gland, 

hypothalamus (or primary, secondary, or tertiary 

hypothyroidism). Levothyroxine is also used to treat 

normal goiter and polynodulargoiter. Including thyroid 

nodules, subacute or chronic for thyroiditis or 

postoperative 2,4 drug absorption after deficit or radio 

metabolic treatment in patients with thyroid cancer is 

defined as transit Substances from the administration site 

Blood circulation (hence, this stage does not exist with 

intravenous administration) medicine). (44) 

 

PHARMACOKINETICS OF 

LEVOTHYROXINE IN HEALTH 

 

The distribution of the drug is always mediated by the 

difference in concentration, lower at the point of 

application and systemic level. The absorption keeps on 

until there is a balance between the concentrations of drug 

in the blood and in the application site. The rate of 

absorption depends on many factors, such as the intrinsic 

characteristics of the drug, the pharmaceutical formulation 

used, and the anatomical and functional characteristics of 

the subject taking the medication. Whereas in most of the 

cases the absorption of the drug takes place through a 

passive process, absorption is facilitated when the drug is 

in the nonionized form, being more lipophilic.  

After ingestion, levothyroxine is only partially absorbed in 

the stomach, mainly the small intestine, especially the 

duodenum and jejunum1,2; this concept elucidates why 

patients bear from short bowel syndrome (following bowel 

resection) needed a higher dosage of levothyroxine. The 

ionization status of thyroxine sodium and the dissolving 

properties of pharmaceutical products are affected by 

fluctuations in intra luminal pH. With healthy volunteers 

fasting, sometimes Maximum concentration of 

levothyroxine (Tmax) Bioavailability in about 2 hours Is 

60 to 80% (these values are Eat); Volume of distribution is 

about. 11.5 liters. These characteristics change in patients with 

hypothyroidism: T-max is about 3 hours, Higher 

bioavailability, and potentially higher distribution Capacity is 

about 14.7 liters7,10.  

The main metabolic pathway of levothyroxine is Formed 

by deiodination (iodine molecules are removed from carbon 5 

in the outer ring Conversion to T4) and subsequent T3 

(triiodothyronine) by deiodinase enzyme 11, 13. If deiodination is 

done at the level of the T4 inner ring, this is the product is an 

inactive molecule of inverted T3. Both forms of T3 then 

become T2 (diiodotyrosine), T1 (monoiodotyrosine), and their 

corresponding upside-down 14, 15. Metabolism. The daily sales 

of T4 is about 10%, It is about 50 to 70% of T3 turnover daily 

T4 is about 10%, but about 50. Equivalent to 70% of T3 in 

healthy volunteers; these values are increased slightly in 

patients with hypothyroidism. A high proportion of T3 and T4 

It binds to plasma proteins and has a value as 99.8 percent, 10, 16, 

17 .It occurs in both healthy volunteers and patients with 

hypothyroidism. Specifically, the percentage of T4 that is not 

bound to plasma .The protein called free T4 is 0.02-0.03%, 

Free T3 does not exceed 0.2%. The protein most involved in 

the binding of T3 and T4 Thyroxine-binding globulin (TBG), 

Binds more than 80% of the total hormone’s albumin and 

prealbumin 16,18.(44) 

 

CONDITIONS THAT IMPAIR THE 

ABSORPTION OF LEVOTHYROXINE 

Many physiological or quasi-physiological or apparently 

pathological conditions can change the absorption of 

levothyroxine in the human body. Lent greatly affects the 

absorption of levothyroxine. Some fragments of evidence:  

Wenzel et al. significantly reduced absorption of 

levothyroxine If you take the medicine after a meal The 8th. 

Take Levothyroxine 15 minutes before meals do not 

normalize or reduce circulating TSH levels. Therefore, it is 

generally advisable to take levothyroxine 1 hour in advance. 

Bon Appetite 19.20. In particular, certain foods and drinks affect 

the absorption of levothyroxine: especially fibre, grapes, 

soybeans, papaya Coffee reduces drug absorption 21,24. Of 

course, patient compliance is an important factor in doing so. 

Correct achievement of normal thyroid levels Hormones 25. 

The age of the subject can also be adjusted Containing 

Levothyroxine, geriatrics with age, T4 uptake decreased 

slightly, Also, catabolism to triiodothyronine, the levels of free 
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T3 and T3 are reduced. Many drugs can also reduce the 

absorption of Levothyroxine metabolism.  

As mentioned earlier, there is only one stomach acid 

Requirement for proper intake of thyroxine. 

Correspondingly concepts affect the Bioavailability of PPI 

Therapy Drugs by reducing its absorption5. Reduced the 

use of antacids like aluminum Intestinal absorption of 

levothyroxine. This effect was elucidated by in vitro 

studies showing that small amounts of aluminum salts can 

adsorb levothyroxine. Its bioavailability, Proven in vivo 

studies concomitant use of aluminum-containing antacids 

in patients with hypothyroidism taking levothyroxine 

reduces their absorption and increases TSH levels 26, 27.  

Relationship between sucralfate and thyroid gland the 

hormone is not clear yet. Many attempts have shown 

contradictory results. Among these, one study examined 

the absorption of levothyroxine in healthy volunteers with 

the drug 8 hours after taking sucralfate. The results 

showed that the time to peak absorption is altered only if 

the administration of the two substances is simultaneous, 

whereas the time to peak absorption is similar to controls 

if administrated after 8 hours28, 29.  

When the examination has been carried out in hypothyroid 

sufferers the consequences were different, displaying a 

moderate discount of serum F4 and a non significant 

elevation of TSH29. Iron sulphate reduced the availability 

of thyroxine and formed an insoluble complex, as shown in 

in-vitro studies. Such impact results, in-vivo, in a reduced 

absorption of levothyroxine with the consequent boom of 

TSH levels30.  

Calcium carbonate, a phosphorus adsorbent, reduces the 

bioavailability of levothyroxine via way of means of 

adsorbing levothyroxine in an acidic environment, as 

proven in vivo and in vitro studies31. Had a similar effect 

observed with a phosphorus adsorbent different from 

Sevelamer Hydrochloride, lanthanum4, and other drugs 

cholestyramine, colesevelam, etc32. Other types of drugs 

reduce the bioavailability of levothyroxine and speed up 

metabolism and/or excretion.Rifampicin is an antibiotic 

that affects thyroid hormone levels and increases 

triiodothyronine T4 metabolism and bile excretion. 

Conjugated. Studies have shown that treatment with 

rifampicin in patients with normal thyroid function in 

Hashimoto's thyroiditis has clinical implications. 

Hypothyroidism 33.  

Many antiepileptic drugs such as phenobarbital, phenytoin, and 

carbamazepine increase levels of Thyroxine metabolism. This 

effect is due to her properties that induce liver enzymes Uridine 

diphosphate glucuronosyltransferase (UGT), lowering serum 

T4 levels 34. Some studies have found new biological agents its 

lower serum thyroxine levels like motesanib, sunitinib, 

imatinib, but the result is I don't know yet 35. Many 

gastrointestinal disorders also change their Levothyroxine 

intake. In general, it is closely related to the condition of the 

intestinal barrier. The intestinal barrier is It allows the 

absorption of nutrients, but it prevents the passage of harmful 

molecules It is introduced daily from the oral cavity into the 

gastrointestinal tract. The barrier is closely composed of many 

actors Related to each other: mucosal layer, epithelial 

components of natural and adaptive immunity, endocrine and 

neurointestinal systems, Vascular and lymphatic system, and 

digestion enzyme. Knowledge of the intestinal barrier It 

expanded with the establishment of the intestinal flora.  

Intestinal flora known as "gut microbiota" is a new research 

field. The human body is completely sterile at birth; However, 

it comes into contact with many microbial communities at 

birth: In all fecal, vaginal, and skin microbiota mother. Sterile 

intestinal contamination causes some changes in the body. 

Interaction with various microorganisms Population means 

having children for a period of 6 to 36 months (in terms of 

weaning) Develop "Core Microbiota" Intestinal tract, 

genitourinary system, respiratory tract Systems36. These core 

microbiota, including viruses Bacteria, and fungi accompany 

people in His life. The body is also in constant contact with 

various microbial species. It affects the fluctuation of the 

intestinal flora. Lifestyles play an important role place of birth, 

type of meal. The gut microbiota is considered the actual 

system with total biomass It weighs about 1 kg and is 

composed of many species. (Approximately 15,000).  

But everyone has a pool The predominant type of bacteria (so-

called enterotype). Various enterotypes metabolize foods like 

complex carbohydrates and other substances. An episode of 

this phenomenon is the effect of various enterotypes on the 

pharmacokinetics of drugs. Colon Microbiota and intestinal 

barrier engage others to alter the consumption of all ingested 

substances, along with drugs, and consequently levothyroxine. 

Some conditions can affect the intestines barrier. The theory of 

"dysbiosis" is as follows. Based on changes in the composition 
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of Gut microbiota with increased toxic substances reduced 

type and protection This causes inflammation of the 

intestines (for example, during treatment with illness or 

antibiotics or proton pump inhibitors).  

Because the inner wall of the intestine is constantly 

damaged, enterocytes are actually separated by tight 

junctions and desmosomes. Maintains the correct magnetic 

permeability and is covered through a layer of mucus 

produced by the cup Cells that are expressed differently in 

different areas of the gastrointestinal tract. For example, 

the mucosal layer is thicker in the large intestine and 

thinner in the small intestine. The mucus layer is composed 

of an inner layer (inner layer) and an outer layer (outer 

layer) in which bacteria that make up the intestinal flora 

are present live 3 under certain conditions similar to 

gastroenteritis, the mucosal layer is damaged and 

mutualistic bacteria directly enterocytes that lead to 

epithelial damage and immune activation. There is also one 

in the intestinal angiogenesis Important role: In ischemic 

conditions (atherosclerosis or vasoconstriction) enterocytes 

cause increased intestinal permeability, resulting in the 

passage of fragments of bacteria in the lamina propria. 

Many gastrointestinal disorders, such as diseases that 

disrupt the integrity of the intestinal barrier and affect 

stomach acid Levothyroxine. Celiac disease that correlates 

with hypothyroidism for two reasons: there is a link even 

with autoimmune thyroiditis and celiac diseasePatients 

with elevated TSH, their levels eating a gluten-free diet 

normalizes hormones, but altering the intestinal barrier is 

so important that levothyroxine doses should be reduced. 

With celiac disease, These pathophysiological phenomena, 

less frequently, have been reported in patients with 

inflammatory bowel disease. Obvious anatomical changes 

in the intestine as a result of excision of the small intestine 

Obesity surgery, inclusion Levothyroxine. Both lactose 

intolerance syndrome and small intestinal bacterial 

overgrowth (SIBO) 37,38 are associated with low serum 

levels. Thyroxine levels, but SIBO did not affect T3 and 

hormone levels T4. Finally, Helicobacter pylori can die 

Using the bioavailability of levothyroxine in two ways 

Increased gastric pH. H. pylori produces neutralized 

stomach acid, for reduced chronic atrophic gastritis Gastric 

acid secretion 5.39.(44) 

 

NEW THERAPEUTIC STRATEGIES FOR PATIENTS 

WITH IMPAIRED ABSORPTION OF 

LEVOTHYROXINE 

Since then, the tremendous prevalence of thyroid disease that 

many patients have to deal with such a problem. In addition, 

repeating serum thyroid hormone doses to adjust the 

therapeutic dose can make it a serious economic dose load 40. 

Since the dissolution of solid tablets is an essential step to cross 

the intestinal barrier, their absorption is 21,41 compared to liquid.  

Recently, two different levothyroxine's were introduced 

Formulations are proposed:  liquid and soft gel formulations. 

The liquid oral preparation of levothyroxine (Made by IBSA 

InstitutBiochimique SA, Lugano, Switzerland) is available. It 

has Proven in both in vitro studies and animal experiments in 

the investigation, Tablet. It was also used in human pediatric 

studies These preliminary results were confirmed by volunteers 

41. Liquid levothyroxine does not need to be How the tablet 

dissolves Like the two preliminary ones, it is less dependent on 

gastric pH and malabsorption status study 40,42. Bernareggi, et 

al 25 certainly shows Its diet, especially breakfast, reduces the 

bioavailability of liquid levothyroxine. human body.  

This feature patient needs to take medicine 60 A few minutes 

before breakfast (actually this limit is may affect treatment 

compliance). In the case series by Pirola et al. 42 however, there 

are liquid formulations of levothyroxine population. Now at 

normal TSH level patients with hypothyroidism have 

previously had gastric bypass surgery with Rouxen Y the 

person who developed the postoperative increase serum TSH 

levels despite taking levothyroxine tablets. There is also liquid 

absorption Levothyroxine is not affected as in the case of solid 

formulation from coffee consumption. Recent studies compared 

TSH, FT3, and FT4 Concentrations of patients taking liquid 

levothyroxine Breakfast with 3 and coffee received the same 

management after 6 months dosage, 30 minutes before 

breakfast patient enrolled in the study had normal thyroid 

function absorption disorder.  

There was no difference in Thyroid hormone levels at 3- and 6-

months administration of levothyroxine took 30 minutes please 

respect TSH, FT3, FT4 before breakfast. Oral, therefore, liquid 

levothyroxine can die It is difficult to solve the problems of 

these patients’ postponing coffee for 1 hour 43 with LT4 

therapy. Soft capsule or soft gel formulation Innovative form of 

levothyroxine .It is designed to overcome the problems 

associated with malabsorption conditions. Softgel capsules are 
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designed to turn liquid formulations into solids in the form 

of medicine. Therefore, they are a practical combination of 

solid products (especially vulnerable population group) 

like this old patient experiencing frequent dysfunction of 

the esophagus, especially paradoxical dysphagia) and 

qualities (Like the lack of need for resolution Phase), 

which makes liquid formulations more effective than 

tablets in terms of pharmacokinetics, absorption, and 

bioavailability21.  

Soft gel capsules consist of a liquid or semi-solid matrix 

surrounded by an outer gelatinous shell. This wording also 

applies to Levothyroxine has interesting results. As 

reported by Yue et al. It is shown 40, Levothyroxine in the 

form of soft gel capsules is absorbed faster Tablet 

formulation. Also, comparing soft capsule formulation 

goes well with tablets the dependence on changes in intra 

luminal pH was negligible. In addition, with food Coffee 

consumption doesn't seem to have any effect 

Bioavailability of levothyroxine when ingested in the form 

of soft gel21.(44) 

 

CONCLUSION 

The use of various pharmaceutical formulations represents 

an innovative, powerful, and reasonably-priced healing 

technique to the hypothyroid sufferers with troubles of 

impaired absorption of levothyroxine. 
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