THE NECESSITY OF GENDER-SPECIFIC REFERENCE RANGES

d o Organic acids are reported relative to creatinine (pug organic acid per mg creatinine)
@ Q@ The creatinine excretion rate is 25% higher for males than for females
@ Q@ Males and females show distinct physiological and biochemical differences

& @ For agiven organic acid, the actual difference between the genders can be slight (as for
kynurenate) or dramatic (alpha-ketoglutarate)

Organic Acid Alpha-Ketoglutarate Kynurenate
Male Average Result 6.1 ug/mg creatinine 1.8 ng/mg
Female Average Result 14.7 (more than 2x that of males) 1.7 ng/mg
Male Reference Range 4.0 - 8.5 ug/mg 0-2.2 ug/mg
Female Reference Range 9.5-19.0 ng/mg 0-2.4 ng/mg

& @ The most clinically useful way to report organic acid values is with separate reference ranges for
men and women, to avoid false-negative and false-positive values due to gender bias

Rt us B|°Tek Urinary Metabolic Profile
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Pyruvate 5.5 0-6
Lactate 19.5 0-24

]

Citric Acid Cycle Metabolites

Citrate 98 175 -500 (L) ]
Cis- Aconitate 38 25-50 | |
Isocitrate 53 35 -60 [ |
Alpha-Ketoglutarate 9.66 4-18 [ |
Succinate 1.02 1-5 ]
Fumarate 050 0.25-0.85 l |
Malate 140  0-25 [ atanl 1 |

. . . Due to the difference
The two sets of results are identical. The reference ranges differ by the between male and female

inclusion of females in the reference range above and their exclusion below. | oq 15, a-Ketoglutarate
Male appearing to be ‘average’

Reference .
Result  Range is actually elevated,
o 5 g 0 10 20 30 40 50 60 70 80 90 99 . .
Glycolysis Metabolites  (ug/mg creatinine) Male Population Ranking fEitaee showmg the potent|a| for
Pyruvate 55 0-5 ¢ | . Ry false-negative’ results
Lactate 19.5 0-18 (H) [ ] | without gender-specific
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Citric Acid Cycle Metabolites g
Citrate 98  120-325 () [ ] 28
Cis-Aconitate 38 24.36 (H) | : gt
Isocitrate 53 32-52 (H) [ i 1
Alpha-Ketoglutarate 9.66 4-85 (H) [ |
Succinate 102 08-25 — ~ John Doe reported against

Fumarate  0.50 02-05 [ | R
Malate  1.40 0-1.9 | |

a male-specific reference
| range




