




PROGNOSIS

Mortality rates as high as 18Mortality rates as high as 18Mortality rates as high as 18Mortality rates as high as 18----30% are reported for 30% are reported for 30% are reported for 30% are reported for 

hyponatremic patients. hyponatremic patients. hyponatremic patients. hyponatremic patients. 

High mortality rates reflect the severity of underlying High mortality rates reflect the severity of underlying High mortality rates reflect the severity of underlying High mortality rates reflect the severity of underlying 

conditions and are not influenced by treatment of conditions and are not influenced by treatment of conditions and are not influenced by treatment of conditions and are not influenced by treatment of 

hyponatremia (Hochman I, et al. hyponatremia (Hochman I, et al. hyponatremia (Hochman I, et al. hyponatremia (Hochman I, et al. Isr J Med Isr J Med Isr J Med Isr J Med 

Sci.Sci.Sci.Sci. 1989;25:731989;25:731989;25:731989;25:73----6). 6). 6). 6). 





NATURAL HISTORY AND SURVIVAL OF PATIENTS WITH ASCITES. PATIENTS 

WHO DO NOT DEVELOP COMPLICATIONS HAVE MARKEDLY BETTER 

SURVIVAL THAN THOSE WHO DEVELOP DILUTIONAL HYPONATREMIA, 

REFRACTORY ASCITES, OR HEPATORENAL SYNDROME.



HYPONATREMIA AND HEART FAILURE HAVE SEVERAL OVERLAPPING SYMPTOMS.





PREVALENCE

Most common electrolyte disorder encountered in Most common electrolyte disorder encountered in Most common electrolyte disorder encountered in Most common electrolyte disorder encountered in 
hospitalized patients.hospitalized patients.hospitalized patients.hospitalized patients.

Prevalence at initial presentation to acute care setting Prevalence at initial presentation to acute care setting Prevalence at initial presentation to acute care setting Prevalence at initial presentation to acute care setting 
reported as high as 28% (reported as high as 28% (reported as high as 28% (reported as high as 28% (Hawkins RC. Hawkins RC. Hawkins RC. Hawkins RC. Clin Chim Acta Clin Chim Acta Clin Chim Acta Clin Chim Acta 

2003;337:1692003;337:1692003;337:1692003;337:169----72)72)72)72). . . . 

Prevalence of hyponatremia in hospitalized patients has Prevalence of hyponatremia in hospitalized patients has Prevalence of hyponatremia in hospitalized patients has Prevalence of hyponatremia in hospitalized patients has 
been reported as 15been reported as 15been reported as 15been reported as 15----18%.18%.18%.18%.

Common in nursing home residents (18% prevalence).Common in nursing home residents (18% prevalence).Common in nursing home residents (18% prevalence).Common in nursing home residents (18% prevalence).





A 76-YEARS LADY RESIDING IN A NURSING HOME 

She was seen by general practitioner (GP) because of She was seen by general practitioner (GP) because of She was seen by general practitioner (GP) because of She was seen by general practitioner (GP) because of 

high blood pressure (BP 165/85 mmHg). high blood pressure (BP 165/85 mmHg). high blood pressure (BP 165/85 mmHg). high blood pressure (BP 165/85 mmHg). 

In her history no particular medical problems were In her history no particular medical problems were In her history no particular medical problems were In her history no particular medical problems were 

recorded, although she was treated with low dose recorded, although she was treated with low dose recorded, although she was treated with low dose recorded, although she was treated with low dose 

aspirin.aspirin.aspirin.aspirin.



GP diagnosed mild hypertension and prescribed GP diagnosed mild hypertension and prescribed GP diagnosed mild hypertension and prescribed GP diagnosed mild hypertension and prescribed 

hydrochlorthiazide (25 mg/day). Moreover the lady hydrochlorthiazide (25 mg/day). Moreover the lady hydrochlorthiazide (25 mg/day). Moreover the lady hydrochlorthiazide (25 mg/day). Moreover the lady 

was advised to reduce was advised to reduce was advised to reduce was advised to reduce ““““as much as possibleas much as possibleas much as possibleas much as possible”””” her her her her 

dietary salt intake.dietary salt intake.dietary salt intake.dietary salt intake.

Six weeks later her BP went down to 135/80 mmHg, Six weeks later her BP went down to 135/80 mmHg, Six weeks later her BP went down to 135/80 mmHg, Six weeks later her BP went down to 135/80 mmHg, 

however some changes in her mental status were however some changes in her mental status were however some changes in her mental status were however some changes in her mental status were 

recorded.recorded.recorded.recorded.



SYMPTOMS

She was less alertShe was less alertShe was less alertShe was less alert

She had difficulties in concentratingShe had difficulties in concentratingShe had difficulties in concentratingShe had difficulties in concentrating

Her appetite decreased, she could only drink fluidsHer appetite decreased, she could only drink fluidsHer appetite decreased, she could only drink fluidsHer appetite decreased, she could only drink fluids

She had increasing gait instabilityShe had increasing gait instabilityShe had increasing gait instabilityShe had increasing gait instability

She suffered a fall, fortunately without any fracturesShe suffered a fall, fortunately without any fracturesShe suffered a fall, fortunately without any fracturesShe suffered a fall, fortunately without any fractures



PHYSICAL EXAMINATION

Normal skin turgor (it is not easy to evaluate skin turgor Normal skin turgor (it is not easy to evaluate skin turgor Normal skin turgor (it is not easy to evaluate skin turgor Normal skin turgor (it is not easy to evaluate skin turgor 

in older adults)in older adults)in older adults)in older adults)

No orthostatic fall in BP or acceleration of the pulseNo orthostatic fall in BP or acceleration of the pulseNo orthostatic fall in BP or acceleration of the pulseNo orthostatic fall in BP or acceleration of the pulse

BP 125/80 mmHgBP 125/80 mmHgBP 125/80 mmHgBP 125/80 mmHg

No focal neurological findingsNo focal neurological findingsNo focal neurological findingsNo focal neurological findings

Evident gait disturbance that necessitated a walker for Evident gait disturbance that necessitated a walker for Evident gait disturbance that necessitated a walker for Evident gait disturbance that necessitated a walker for 

ambulationambulationambulationambulation

Body weight stable around 58 KgBody weight stable around 58 KgBody weight stable around 58 KgBody weight stable around 58 Kg



LABORATORY TESTS

PLASMAPLASMAPLASMAPLASMA

NaNaNaNa 116116116116

KKKK 2.82.82.82.8

ClClClCl 74747474

HCO3HCO3HCO3HCO3 30303030

SCrSCrSCrSCr 1.4 mg/dl 1.4 mg/dl 1.4 mg/dl 1.4 mg/dl 

OsmolalityOsmolalityOsmolalityOsmolality 244244244244

Uric acidUric acidUric acidUric acid 4.9 mg/dl4.9 mg/dl4.9 mg/dl4.9 mg/dl

URINEURINEURINEURINE

65656565 mmol/lmmol/lmmol/lmmol/l

60606060 mmol/lmmol/lmmol/lmmol/l

60606060 mmol/lmmol/lmmol/lmmol/l

340 mOsm/Kg water340 mOsm/Kg water340 mOsm/Kg water340 mOsm/Kg water



CALCULATIONS

Glomerular filtration rateGlomerular filtration rateGlomerular filtration rateGlomerular filtration rate 39 ml/min/m39 ml/min/m39 ml/min/m39 ml/min/m2222

Fractional excretion of uric acidFractional excretion of uric acidFractional excretion of uric acidFractional excretion of uric acid 9%9%9%9%



DIAGNOSIS

Acute renal failureAcute renal failureAcute renal failureAcute renal failure

Hyponatremia (hypotonic)Hyponatremia (hypotonic)Hyponatremia (hypotonic)Hyponatremia (hypotonic)

HypokaliemiaHypokaliemiaHypokaliemiaHypokaliemia

Mild metabolic alkalosisMild metabolic alkalosisMild metabolic alkalosisMild metabolic alkalosis

Gait disturbanceGait disturbanceGait disturbanceGait disturbance

Normal total body waterNormal total body waterNormal total body waterNormal total body water



KEY POINTS



IS HYPONATREMIA REALLY HYPOTONIC?

A decrease in serum Na reflects a state of hypotonicity. Both NaA decrease in serum Na reflects a state of hypotonicity. Both NaA decrease in serum Na reflects a state of hypotonicity. Both NaA decrease in serum Na reflects a state of hypotonicity. Both Na and osmolality are and osmolality are and osmolality are and osmolality are 

lowlowlowlow

Consider concentration of solutes that do not cross the cell memConsider concentration of solutes that do not cross the cell memConsider concentration of solutes that do not cross the cell memConsider concentration of solutes that do not cross the cell membrane brane brane brane 

� glucose glucose glucose glucose 

� mannitol  mannitol  mannitol  mannitol  

� lipid lipid lipid lipid 

� protein protein protein protein 



IS THERE AN EMERGENCY PRESENT ON ADMISSION 

NECESSITATING ACUTE THERAPEUTIC ACTION TO IMPROVE 

THE ELECTROLYTE DISTURBANCE?

Symptoms pointed to chronic hyponatremia. Acute Symptoms pointed to chronic hyponatremia. Acute Symptoms pointed to chronic hyponatremia. Acute Symptoms pointed to chronic hyponatremia. Acute 

hyponatremia usually develops in 48 hourshyponatremia usually develops in 48 hourshyponatremia usually develops in 48 hourshyponatremia usually develops in 48 hours



WHAT IS THE BEST APPROACH TO OBTAINING A 

CORRECT DIAGNOSIS?

Evaluation of the status of extracellular fluid volume Evaluation of the status of extracellular fluid volume Evaluation of the status of extracellular fluid volume Evaluation of the status of extracellular fluid volume 

(ECFV) is critical(ECFV) is critical(ECFV) is critical(ECFV) is critical

� hypervolemic, hypervolemic, hypervolemic, hypervolemic, 

� Hypovolemic, Hypovolemic, Hypovolemic, Hypovolemic, 

� euvolemic hyponatremia, euvolemic hyponatremia, euvolemic hyponatremia, euvolemic hyponatremia, 

thus determining the treatment strategy thus determining the treatment strategy thus determining the treatment strategy thus determining the treatment strategy 

Risk of hyponatremia is higher in older adults in whom Risk of hyponatremia is higher in older adults in whom Risk of hyponatremia is higher in older adults in whom Risk of hyponatremia is higher in older adults in whom 

evaluation of volemic status is difficult.evaluation of volemic status is difficult.evaluation of volemic status is difficult.evaluation of volemic status is difficult.



FIRST STEP IS DETERMINATION OF URINARY SODIUM 

(SPOT URINE)

HYPOVOLEMIC OR HYPERVOLEMIC HYPOVOLEMIC OR HYPERVOLEMIC HYPOVOLEMIC OR HYPERVOLEMIC HYPOVOLEMIC OR HYPERVOLEMIC 
DISORDERSDISORDERSDISORDERSDISORDERS

UUUU----Na<30 mmol/LNa<30 mmol/LNa<30 mmol/LNa<30 mmol/L

SYNDROME OF INAPPROPRIATE SYNDROME OF INAPPROPRIATE SYNDROME OF INAPPROPRIATE SYNDROME OF INAPPROPRIATE 
ANTIDIURESIS (SIAD)ANTIDIURESIS (SIAD)ANTIDIURESIS (SIAD)ANTIDIURESIS (SIAD)

UUUU----Na>30 mmol/LNa>30 mmol/LNa>30 mmol/LNa>30 mmol/L

U-Na is of limited diagnostic utility in subjects on diuretic therapy due to inhibition of 
tubular Na reabsorption. In patients using diuretics a fractional excretion of uric 
acid<12% may be useful.



Contraction of ECFV decreasesContraction of ECFV decreasesContraction of ECFV decreasesContraction of ECFV decreases FEUaFEUaFEUaFEUa

Expansion of ECFV enhancesExpansion of ECFV enhancesExpansion of ECFV enhancesExpansion of ECFV enhances FEUaFEUaFEUaFEUa

Case:Case:Case:Case: UUUU----NaNaNaNa 65 mmol/l65 mmol/l65 mmol/l65 mmol/l

FEFEFEFEUAUAUAUA9 %9 %9 %9 %



WHAT IS THE BEST APPROACH TO RAISE SERUM NA?

Drugs known to be associated with syndrome of Drugs known to be associated with syndrome of Drugs known to be associated with syndrome of Drugs known to be associated with syndrome of 

inappropriate antidiuresis (SIAD)inappropriate antidiuresis (SIAD)inappropriate antidiuresis (SIAD)inappropriate antidiuresis (SIAD)



WHAT IS THE BEST APPROACH TO RAISE SERUM NA?

Aging decreases the excretion of water due to reduced Aging decreases the excretion of water due to reduced Aging decreases the excretion of water due to reduced Aging decreases the excretion of water due to reduced 

expression of Naexpression of Naexpression of Naexpression of Na----KKKK----Cl cotransporter in the ascending limb of Cl cotransporter in the ascending limb of Cl cotransporter in the ascending limb of Cl cotransporter in the ascending limb of 

the loop of Henle and the Nathe loop of Henle and the Nathe loop of Henle and the Nathe loop of Henle and the Na----Cl cotransporter in the distal Cl cotransporter in the distal Cl cotransporter in the distal Cl cotransporter in the distal 

tubule (free water clearance is limited)tubule (free water clearance is limited)tubule (free water clearance is limited)tubule (free water clearance is limited)



WHAT ARE THE RISK FACTORS, SYMPTOMS AND 

PATHOPHYSIOLOGY OF THIAZIDE INDUCED HYPONATREMIA?

The relative risk of hyponatremia is approximately 60% higher inThe relative risk of hyponatremia is approximately 60% higher inThe relative risk of hyponatremia is approximately 60% higher inThe relative risk of hyponatremia is approximately 60% higher in patients patients patients patients 

exposed to thiazide diuretics compared to alternative therapy, eexposed to thiazide diuretics compared to alternative therapy, eexposed to thiazide diuretics compared to alternative therapy, eexposed to thiazide diuretics compared to alternative therapy, especially specially specially specially 

if they are treated with selective serotonin reuptake inhibitorsif they are treated with selective serotonin reuptake inhibitorsif they are treated with selective serotonin reuptake inhibitorsif they are treated with selective serotonin reuptake inhibitors....

Thiazide diuretics may induce both inappropriate ADH secretion aThiazide diuretics may induce both inappropriate ADH secretion aThiazide diuretics may induce both inappropriate ADH secretion aThiazide diuretics may induce both inappropriate ADH secretion and ADHnd ADHnd ADHnd ADH----

independent water retention (Hix JK. Semin nephrol 2011; 31: 553independent water retention (Hix JK. Semin nephrol 2011; 31: 553independent water retention (Hix JK. Semin nephrol 2011; 31: 553independent water retention (Hix JK. Semin nephrol 2011; 31: 553----

566).566).566).566).

Thiazide diuretics block sodium chloride cotransport in the distThiazide diuretics block sodium chloride cotransport in the distThiazide diuretics block sodium chloride cotransport in the distThiazide diuretics block sodium chloride cotransport in the distal tubule.al tubule.al tubule.al tubule.

Low distal delivery of filtrate and water reabsorption by residuLow distal delivery of filtrate and water reabsorption by residuLow distal delivery of filtrate and water reabsorption by residuLow distal delivery of filtrate and water reabsorption by residual water al water al water al water 

permeabilitypermeabilitypermeabilitypermeability





WHAT IS THE ROLE OF HYPOKALEMIA IN THE 

PATHOPHYSIOLOGY OF HYPONATREMIA?

Hypokalemia induced by thiazide diuretics is an independent Hypokalemia induced by thiazide diuretics is an independent Hypokalemia induced by thiazide diuretics is an independent Hypokalemia induced by thiazide diuretics is an independent 

predictive factor for the development of hyponatremia.predictive factor for the development of hyponatremia.predictive factor for the development of hyponatremia.predictive factor for the development of hyponatremia.

Potassium depletion results in a shift of sodium into the cells Potassium depletion results in a shift of sodium into the cells Potassium depletion results in a shift of sodium into the cells Potassium depletion results in a shift of sodium into the cells 

with a commensurate exit of potassium from the cell into with a commensurate exit of potassium from the cell into with a commensurate exit of potassium from the cell into with a commensurate exit of potassium from the cell into 

extracellular fluidextracellular fluidextracellular fluidextracellular fluid



WHAT ARE THE OPTIONS FOR THERAPY TO RAISE THE 

PLASMA SODIUM IN THIS PATIENT?

The main goal was to administer NaCl 0.9% + KCl aiming at The main goal was to administer NaCl 0.9% + KCl aiming at The main goal was to administer NaCl 0.9% + KCl aiming at The main goal was to administer NaCl 0.9% + KCl aiming at 

raising plasma Na to an upper limit of ~8 mmol/L per 24 h raising plasma Na to an upper limit of ~8 mmol/L per 24 h raising plasma Na to an upper limit of ~8 mmol/L per 24 h raising plasma Na to an upper limit of ~8 mmol/L per 24 h 

due to the risk of osmotic demyelinization.due to the risk of osmotic demyelinization.due to the risk of osmotic demyelinization.due to the risk of osmotic demyelinization.

In the case like this one physicians should pay particular In the case like this one physicians should pay particular In the case like this one physicians should pay particular In the case like this one physicians should pay particular 

attention to plasma sodium correction at the time of attention to plasma sodium correction at the time of attention to plasma sodium correction at the time of attention to plasma sodium correction at the time of 

diuresis onset, it could be that water diuresis, leading to a diuresis onset, it could be that water diuresis, leading to a diuresis onset, it could be that water diuresis, leading to a diuresis onset, it could be that water diuresis, leading to a 

rapid rise in plasma Na, may increase the risk of osmotic rapid rise in plasma Na, may increase the risk of osmotic rapid rise in plasma Na, may increase the risk of osmotic rapid rise in plasma Na, may increase the risk of osmotic 

demyelinization syndromedemyelinization syndromedemyelinization syndromedemyelinization syndrome



HOW SHOULD CONCOMITANT HYPOKALEMIA BE TREATED, 

AND IS IT AN ADDITIONAL DANGER IN THE TREATMENT OF 

HYPONATREMIA?

Many patients with hyponatremia resulting from thiazide Many patients with hyponatremia resulting from thiazide Many patients with hyponatremia resulting from thiazide Many patients with hyponatremia resulting from thiazide 

diuretics therapy appear euvolemic and SIAD has been diuretics therapy appear euvolemic and SIAD has been diuretics therapy appear euvolemic and SIAD has been diuretics therapy appear euvolemic and SIAD has been 

implicated in the pathogensis. implicated in the pathogensis. implicated in the pathogensis. implicated in the pathogensis. 

Potassium depletion could increase the sensitivity for Potassium depletion could increase the sensitivity for Potassium depletion could increase the sensitivity for Potassium depletion could increase the sensitivity for 

ADH release, however this mechanism has not been ADH release, however this mechanism has not been ADH release, however this mechanism has not been ADH release, however this mechanism has not been 

demonstrated yet.demonstrated yet.demonstrated yet.demonstrated yet.







INCREASED PREVALENCE OF MILD HYPONATREMIA SEEN AMONG PATIENTS WITH 

TYPE-2 DIABETES MELLITUS AS COMPARED WITH THOSE WITHOUT DIABETES (AL 

QAHTANI M ET AL 2013)



MEAN AGE OF THE PATIENTS WITH NORMAL SODIUM AND MILD, MODERATE AND 

SEVERE HYPONATREMIA, SHOWING THE SIGNIFICANT INVERSE ASSOCIATION

BETWEEN SERUM SODIUM AND AGE (AL QAHTANI M ET AL 2013)



HUANG CC ET AL. CLINICAL AND GENETIC FACTORS 

ASSOCIATED WITH THIAZIDE-INDUCED HYPONATREMIA. 

MEDICINE (BALTIMORE) 2015;94:E1422

Possible predictors of thiazidePossible predictors of thiazidePossible predictors of thiazidePossible predictors of thiazide----inducedinducedinducedinduced hyponatremia.hyponatremia.hyponatremia.hyponatremia.

A total of 48 patients admitted to the ward or to theA total of 48 patients admitted to the ward or to theA total of 48 patients admitted to the ward or to theA total of 48 patients admitted to the ward or to the emergency departmentemergency departmentemergency departmentemergency department due to due to due to due to 
severe thiazidesevere thiazidesevere thiazidesevere thiazide----inducedinducedinducedinduced hyponatremiahyponatremiahyponatremiahyponatremia (Na(Na(Na(Na <<<< 125125125125 mmol/L) were evaluatedmmol/L) were evaluatedmmol/L) were evaluatedmmol/L) were evaluated

Twelve tag single nucleotide polymorphism markers were selected Twelve tag single nucleotide polymorphism markers were selected Twelve tag single nucleotide polymorphism markers were selected Twelve tag single nucleotide polymorphism markers were selected from the from the from the from the 
Potassium Channel, Potassium Channel, Potassium Channel, Potassium Channel, 

Multivariate logistic regression revealed that Multivariate logistic regression revealed that Multivariate logistic regression revealed that Multivariate logistic regression revealed that 

ageageageage (odds ratio [OR], 1.13; 95% confidence interval [CI], 1.08(odds ratio [OR], 1.13; 95% confidence interval [CI], 1.08(odds ratio [OR], 1.13; 95% confidence interval [CI], 1.08(odds ratio [OR], 1.13; 95% confidence interval [CI], 1.08----1.19, P1.19, P1.19, P1.19, P <<<< 0.001), 0.001), 0.001), 0.001), 

female genderfemale genderfemale genderfemale gender (OR, 4.49; 95% CI, 1.54(OR, 4.49; 95% CI, 1.54(OR, 4.49; 95% CI, 1.54(OR, 4.49; 95% CI, 1.54----13.11, P13.11, P13.11, P13.11, P ==== 0.006), 0.006), 0.006), 0.006), 

BMIBMIBMIBMI (OR, 0.80; 95% CI, 0.69(OR, 0.80; 95% CI, 0.69(OR, 0.80; 95% CI, 0.69(OR, 0.80; 95% CI, 0.69----0.93, P0.93, P0.93, P0.93, P ==== 0.003), 0.003), 0.003), 0.003), 

and and and and KCNJ1 rs2509585KCNJ1 rs2509585KCNJ1 rs2509585KCNJ1 rs2509585 C/T or T/T polymorphismsC/T or T/T polymorphismsC/T or T/T polymorphismsC/T or T/T polymorphisms (OR, 5.75; 95% CI, 1.25(OR, 5.75; 95% CI, 1.25(OR, 5.75; 95% CI, 1.25(OR, 5.75; 95% CI, 1.25----26.45, 26.45, 26.45, 26.45, 
PPPP ==== 0.03) 0.03) 0.03) 0.03) 

were independent predictors for thiazidewere independent predictors for thiazidewere independent predictors for thiazidewere independent predictors for thiazide----inducedinducedinducedinduced



MAKAM AN, BOSCARDIN WJ, MIAO Y, STEINMAN MA. RISK OF 

THIAZIDE-INDUCED METABOLIC ADVERSE EVENTS IN OLDER 

ADULTS.  J AM GERIATR SOC 2014;62:1039-45. 

Over 9 months of followOver 9 months of followOver 9 months of followOver 9 months of follow----up, 14.3% of new thiazide users developed an up, 14.3% of new thiazide users developed an up, 14.3% of new thiazide users developed an up, 14.3% of new thiazide users developed an 

adverse event AE (number needed to harm (NNH) 12)) adverse event AE (number needed to harm (NNH) 12)) adverse event AE (number needed to harm (NNH) 12)) adverse event AE (number needed to harm (NNH) 12)) 

1.8% of new users developed a severe AE (NNH = 82)1.8% of new users developed a severe AE (NNH = 82)1.8% of new users developed a severe AE (NNH = 82)1.8% of new users developed a severe AE (NNH = 82)

3.8% of new users had an emergency department visit or hospitali3.8% of new users had an emergency department visit or hospitali3.8% of new users had an emergency department visit or hospitali3.8% of new users had an emergency department visit or hospitalization zation zation zation 

with an AE (NNH = 56)with an AE (NNH = 56)with an AE (NNH = 56)with an AE (NNH = 56)

having five or more comorbidities was associated with 3.0 times having five or more comorbidities was associated with 3.0 times having five or more comorbidities was associated with 3.0 times having five or more comorbidities was associated with 3.0 times the odds the odds the odds the odds 

of developing an AE as having one comorbidityof developing an AE as having one comorbidityof developing an AE as having one comorbidityof developing an AE as having one comorbidity



AUTHORS EXPLORED THE IMPACT OF HYPONATRAEMIA ON OUTCOMES: 30 DAYS IN-

HOSPITAL MORTALITY, LENGTH OF STAY AND COSTS (CONWAY R J CLIN MED 2014;3:1220-33)



HYPONATREMIA

ICD9ICD9ICD9ICD9----CM CODECM CODECM CODECM CODE 276.1 












