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Approach to normal anion gap
metabolic acidosis

sl Inatirde

1. unti
AMY metabolic acidosis fie AMEAissmeiinsiiudures hydrogen (HY) wariinsanas
83 bicarbonate (HCO,) Tnedlosaufunied arterial pH tosndn 7.35 azi3undn acidemia s
agnslsfinulisnduinnieg metabolic acidosis avdosdl pH snauely
aunsanUsnalnnisiia metabolic acidosis Totdu 3 naln laun
1.1 Increased acid generation: fonmeiisnsmetinsafissnniy lngeafnunannlusisnig
104 (intrinsic) w3alasudluanuensNeNe (extrinsic) tawA
a. nsna1nn1elusanie: lactic acidosis, ketoacidosis, uremic acidosis
b. NINAINUBNTINE:
i. NINANETININUBANDEREA: methanol, ethylene glycol, propylene glycol
i. nsniildlauoaneaged:; aspirin toxicity, toluene toxicity, pyroglutamic acidosis
1.2 Decreased acid excretion: Aenmzitlalilanunsadunsafisnameadeduluiinyses
Tueonle 19 renal tubular acidosis (RTA) type | hag type IV
1.3 Loss of bicarbonate: fig m’;zﬁﬁm%ﬁ@ﬁaﬁhd (bicarbonate) anluusnsenie 3o
#in13 dilute bicarbonate Tus1angllaeaeas laun diarrhea, RTA type Il, Fanconi syndrome,
ureterosigmoidostomy, pancreatic transplantation, post-hypocapnic metabolic acidosis,

dilution 910 normal saline loading

2. Normal anion gap metabolic acidosis
snnsfidnalnnisiin metabolic acidosis 3 naln @wnsald anion eap [ Fwaaildlag
AG = Na'~ (CU + HCO )1 (3ufl 1) snthglunssruunnalnmsiiia acidosis Seenldidu high anion

gap metabolic acidosis Fanalniinfe increased acid generation (naln# 1) wag normal anion
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gap metabolic acidosis Fafinalnn1siAnfie decreased acid excretion (nalndl 2) wag loss of
bicarbonate (nalnfi 3)

e lunsdl serum albumin fNT1 4.5 92dU3U serum anion gap (SAG) 1131'@&%14
Tnemn 1 ¢/dL flanass albumin AefoaU3y SAG Wiy 2.5 mEq/L fsaumssoluil

Corrected serum anion gap = serum anion gap measured + [2.5 x (4.5 — serum albumin)]

pgalsimunsaingiany high anion gap metabolic acidosis §3919il normal anion gap
metabolic acidosis %'aua&“ﬂéf ﬁaﬂf’ulﬁawu high anion gap metabolic acidosis WAIAITAIUIEY
AAG/AHCO, Wiowen 3 amzsoludldu

1) high anion gap metabolic acidosis Aafen 9 (AAG/AHCOg’ﬁV»h 1849 2) w39

2) 1inTmAU normal anion gap metabolic acidosis (AAG/AHCO3’§FﬁﬁaEJﬂdW 1) wula
Iumwﬁwi@wﬁ 1. lactic acidosis 210 diarrhea, 2. ketoacidosis, 3. toluene toxicity, 4. D-lactic
acidosis, waz 5. chronic kidney disease (CKD) #ifl 15 &3 20 ua./undi/1.73 a15.4.

3) 1AnUU metabolic alkalosis (AAG/AHCO;@‘jﬂ'Wmde 2)
Toensdif AAG/AHCO, diAtiasndn 1 agvneiien 12w high anion gap metabolic acidosis 1insas

U normal anion gap metabolic acidosis

3. mo:ﬁf]ummvgvaa normal anion gap metabolic acidosis

ameduiliAn normal anion gap metabolic acidosis éuA

1.1 Renal tubular acidosis (RTA)

1.2 Diarrhea

1.3 HCl ingestion

1.4 NSS load

1.5 Post-hypocapnic metabolic acidosis (hyperventilation)

1.6 Ureterosigmoidostomy

1.7 Pancreatic transplant

1.8 Anion clearance: recover from DKA, toluene, D-lactic

Tngdusnnudinmed 3.2 fa 3.8 fUhefhiluseianvilunitedeiunney wilunsdl
RTA fUawenalaifiuse Tale 9 dinneuae fathun3m399 urine anion gap (UAG = urine Na + urine
K - urine CV astaelumsidadunny RTA Taglunsdliinu UAG fidnunnndt 0 axuanstienisitle
uianansadunsalétiues egnslsfmuenadiosiings RTA lunsdinusessesunseg1aitu unexplained

hypokalemia, renal stone ‘Lumqﬂaa Wuduy
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Metabolic acidosis

Serum anion gap

High serum osmo

al gap

Ne anion gap

- Ethylene glycol toxicity
- Methanal toxicity
- Propylene glycol toxicity

<0 =0

- Diarrhea - Renal tubular acidosis (RTA)
- Post hypocapnic metabolic acidosis

- Ureterosigmoidostomy

- Massive normal saline loading

- HClingestion

- Lactic acidosis

- Ketoacidosis

- Uremic acidosis

- Salicylate toxicity

- Pyroglutamic acidosis

UM 1. wwimaniiladeuenlsagiefiiiniig metabolic acidosis

4. Renal tubular acidosis (RTA)

Aoamfissnmeiinnig metabolic acidosis IneflavaAnananuiaunfves tubule
Tunsmuanaunansalusienie lngamnsawda RTA sentiiu 3 wuu e

4.1 Proximal RTA (pRTA, RTA type ) flanizdi proximal tubule fenuAauniluduney
bicarbonate reabsorption sﬁammﬁﬂéfmmmammq 919.0U hereditary WU autosomal reces-
sive pRTA, Lowe syndrome, Fanconi-Bickle, Dent disease Wudu ey acquired pRTA Alg
19U 910 light chain, amyloidosis, multiple myeloma, autoimmune disorder, toxins (\u cad-
mium, lead), &1 (194 ifosfamide, valproic acid, carbonic anhydrase inhibitor, tenofovir) Wan3IN
Horanududrumiaves Fanconi syndrome Faaenud glucosuria, aminoaciduria, phosphaturia,
uricosuria 338 39dy pRTA lelaamsaanusessesnisgaydeves HCO, Ty urine 1y urine
pH > 53 m%amm%gqawwuqaﬁa pH 7 vi3e fractional excretion of HCO, fiunnnnin¥esas 15
lPgfaun1TnTINEABIIIATEAU serum HCO3’%uma§”luizﬁUUﬂaﬁa 20-24 mEq/L A 1las91n
01586 serum HCO ansnasaugluseAuTivi threshold ¥ee proximal Tumsgandunanaudn
Aagliwy HCO, $reonuh urine Jsfiagnsrany parameter sig q Tullaanag lidinadu UAG
o198l duau, urine pH o193l < 5.3, FE HCO oglusziuundlsniuies

4.2 Distal RTA (dRTA, RTA type I) fionnigiifianufinun@ives distal tubule Tunns reabsorb
HCO, uaw acid excretion lagawnsaidadeldlasnisny urine pH > 5.3 Fauansdansilaldanunse
Funsmeeniiiean urine pH adld uaﬂmﬂﬁ;ﬁﬂmﬁﬂﬁ hypokalemia 538 dRTA @1udu hereditary
%39 acquired Iﬂaﬁmmawﬁﬂﬁﬁﬁm lauA Sjdgren syndrome, systemic lupus erythematosus
(SLE), rheumatoid arthritis, primary biliary cirrhosis, hypergammaglobulinemia, kidney

transplantation, sickle cell disease, obstructive uropathy, hyperparathyroidism, &78i13 ¢ LU
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ifosfamide, amphotericin B, lithium carbonate, intravenous bisphosphonates (1 zoledronate)
WHudu
4.3 Hyperkalemic RTA (RTA type IV) Aennzisumedunsalildlaeflavemdn q fe

a

A1 hypoaldosteronism @i hormone ddyiifidnlunisdu K way H' voss1ane Taenniy
fanamiloradaléann hyporenin #39AMURAUARUDY renin-angiotensin-aldosterone pathway
%39 aldosterone resistance E:Jﬂw%m’aﬁlwu urine pH < 5.3

anunsnduwuniinues RTA lalagendenanisnsiamnaiesufjifinisednsdie 9 fmen1se

serum potassium Hag urine pH AIA15199 1

A9197 1. LUINNASHENTEAUeY renal tubular acidosis ngede serum potassium wag urine pH

UpH < 5.3 UpH > 5.3
Hypo K, Normal K + pRTA (RTA2) + dRTA (RTA1)
* NH, defect + Back leak
- Rate dependent RTA . CL'-HCOB' mutation

- PRTA (RTA2)

Hyper K - RTA4 + Voltage dependent RTA

5. N1sSn¥1 normal anion gap metabolic acidosis

1. wilvaumniivinliAn metabolic acidosis

2. Tugfthe RTA #ifin1g hypokalernia 31500119 alkali treatment 191 sodium bicarbonate
w3 potassium citrate laefiidmngli HCO, uay K' agflusziuund saufunistiesiunisings
%39 nephrocalcinosis nyditdu PRTA N5l hydrochlorothiazide agdaelinauausssonisly
bicarbonate $nwldietu uidewdly potassium 14#

3. Tugthe hyperkalemic RTA Tudlufianvaiiu ngasriviliiAannzdanan didn

potassium Tuew1s uilun1ag metabolic acidosis #3ea198in1514 mineralocorticoids 43
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