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INTRODUCTION

High Anion Gap Metabolic Acidosis (HAGMA) is a medical
condition characterized by acidemia and an increased anion
gap, which occurs when the body accumulates "unmeasured"
acidic anions that consume bicarbonate.

Formula:
AG=Na - (Cl+ HCO-3)

Normal Range: Typically 8 to 12 mEq/L.

Significance: A high anion gap (usually >12 mEq/L) indicates
that unmeasured organic acids—such as lactate or ketones—
are present.



BASICS

Figure 2: Primary And Compensatory Processes
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TERMINOLOGIES

* Corrected Anion Gap: An adjustment
for hypoalbuminemia (low protein), which can mask a high
anion gap.
Calculation: For every 1 g/dL decrease in albumin below 4.0
g/dL, the anion gap falls by about 2.5 mEq/L.

* Osmolar Gap (OG): The difference between measured and
calculated serum osmolality. A gap >10 mOsm/kg suggests
the presence of unmeasured toxic alcohols like methanol or
ethylene glycol.



TERMINOLOGIES

* Delta Gap (Delta-Delta):

* Aratio comparing the increase in the anion gap to the
decrease in bicarbonate.

|t identifies mixed acid-base disorders.

DELTA RATIO = Aaniongap [AG-12]
A HCOgz [24 - HCO3']
< 0.4 Hyperchloraemic non-anion gap metabolic acidosis
0.4 -0.8 HAGMA + NAGMA [may be isolated renal failure]
1 -2 uncomplicated HAGMA
~ 5 Metabolic acidosis w/ pre-existing elevated HCO3-

[metabolic alkalosis or respiratory acidosis]



CAUSES OF HAGMA

High Anion Gap Metabolic Acidosis (HAGMA)

M: methanol

U: uremia

D: diabetic ketoacidosis (DKA)
P: phenformin, paraldehyde

| : INH, iron

L: lactic acid

E: ethanol, ethylene glycol

S: salicylates

G: glycols (propylene glycol and ethylene glycol)

O: 5-oxoproline (associated with acetaminophen use)
L: L-lactate

D: D-lactate (short bowel syndrome)

M: methanol

A: aspirin

R: renal failure

K: ketoacidosis (diabetic/alcohol/starvation)



CAUSES OF NORMAL/LOW AG ACIDOSIS

Table 29.5 Most common causes of normal AG metabahic acidosis

Table29.6 Most common causes of low AG metabolic scidosis

Cause  Mechanism :
Diartes Losso HCO; instol i Stk
Ureterosigmoidostomy, ileal conduit | Loss of HCO,- in stool Hypoalbuminemia Decrewsed mumber of amons
Carbome anhydrase ihibitors Loss of HCO:” in urine l¢Ci myeloma Increased number of cations
Recovery phase of ketoacidosis Less HOO; synthesis from decreased Bonnde et it e it i chloids
avatlability of ketones :
Chronic kidney disenses Decrease in NH; excretion S"ﬂqum umﬂw 1 E'-II]!E:,IHH: m:asumd “5 :hlnmic
(stages G4-G5) Hypercalcem Incressed mumber of cations
_Pl_ﬂfﬂi mEul tubular acn_ﬂws type 2) | Loss of HCO,™ in urine Hyf:mmgu:mnlu E[E:H-j_:-d-numm e
Distal renal tubular acdosis itype 1) |D:tmrdr:mlmdsmﬂmn IR ! :
Dnstal renal tubular acadosis itype 4) | Decreased acid secretion and low NH; production h!]llmllﬂ.tlﬂlt‘y _ thgd Nilher Dfﬂlﬂﬂ]‘ll.‘.
Diltonal aidosis ncresed - due tonormalslne slmimsrtion. 1 perghcetidema Differen laboratiry analyss
{;ﬁhqurls_lrrqy_ng_ RCLL'E.‘.E n! _:1 in HLIW,L&:. for H['[l; ‘Nq;uﬁ-ﬂ: AG
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Approach to diagnosis of metabolic pH abnormalities
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Compare:

A Anion Gap = Anion Gap - 10 = elevation of anion gap

A Bicarb = 24 - Bicarb = reduction in bicarbonate
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-The Internet Book of Critical Care, by @PulmCrit



Algorithm recommended for etiological diagnosis of metabolic acidosis

[HCO37] < 20 mmol/L and pH < 7,38

History taking

Physical examination Expected value of PaC02 = 1,5 x [HCO31] + 8 + 2 mmHg
Nat, K+, Cl-, blood albumin, If PaC0, < expected value = associated respiratory alkalosis
Urea, blood creatinine If PaCO, > expected value = associated respiratory acidosis
Blood glucose, blood ketones

Na*- (CI*+ HCO3) + 0,25 (40 - albumin)

Corrected anion gap

Increased anion gap

Ketone bodies

Land D Lactate

Renal insufficiency ([HCO3] little reduced > 15 mmol/L)
Acetylsalicylic acid

\

Normal anion gap: hyperchloremic acidosis

Calculation of urinary anion gap: (Na*+K*- CI*)

Blood lactate, ketones, or salicylates < corrected anion gap -16

Calculation of osmolal gap = measured osmolality - calculated osmolality

Negative urinary anion gap

Chlorine-rich filling solution

Gastrointestinal losses (diarrhea, fistula)

Proximal tubular acidosis
Acetazolamide
Accumulation of acid with chloride anion

Positive or zero urinary anion gap
Type | or IV distal tubular acidosis
Or mixed mechanism:

acid accumulation
associated with vomiting

Osmolal gap > 10 mOsm Osmolal gap < 10 mOsm

Ethylene glycol (hypocalcemia, convulsion, shock) Pyroglutamic acid
Methanol (coma, abdominal pain, visual disorder)

Propylene glycol (hepatonephritis) Anormal osmolal gap does not exclude diagnosis of

Diethylene glycol (quadriplegia) toxic aloohol poisoning




	Slide 1: HIGH ANION GAP METABOLIC ACIDOSIS
	Slide 2: INTRODUCTION
	Slide 3
	Slide 4: TERMINOLOGIES
	Slide 5: TERMINOLOGIES
	Slide 6
	Slide 7
	Slide 8
	Slide 9

