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Overview

The model for end-stage liver disease (MELD) and pediatric end-stage liver disease (PELD)
calculators allow users to enter hypothetical or actual parameters and calculate a MELD or
PELD score for an individual patient.

The MELD and PELD calculators provided on this site use the specific formulas approved
by the Organ Procurement & Transplantation Network (OPTN) Board of Directors and used
for the allocation of livers by the OPTN match system.

MELD Calculator

The MELD calculator is for transplant candidates whose current age is at least 12 years old.

How to Use the MELD Calculator

N =

Date of birth: Enter the candidate’s date of birth (mm/dd/yyyy).

Date added to the Waiting List: Enter the date the candidate was added to the
waiting list (mm/dd/yyyy). For candidates not yet on the waiting list, you can use
today’s date.

Enter laboratory values

a. Bilirubin (mg/dL): Enter a value between 0 and 99.

b. Serum Sodium (mEqg/L): Enter a value between 100 and 200.

c. INR: Enter a value between 0.5 and 99.

d. Serum creatinine (mg/dL): Enter a value between 0.01 and 40.

e. Albumin (g/dL): Enter a value between 0.50 and 9.90 g/dL.

Had dialysis twice, or 24 hours of CVVHD, within a week prior to the serum
creatinine test? Select Yes or No.

Sex for purposes of adult MELD calculation: This field is required for candidates
who are at least 18 years of age at the time of registration.

Select Male or Female in consultation with the candidate and consistent with the
following:

a. Select Female if the candidate’s sex recorded at birth is female, or if the
candidate’s sex recorded at birth was male, and, for example, the candidate
is currently taking feminizing gender affirming hormone therapy to align
with their gender identity.

b. Select Male if the candidate’s sex recorded at birth is male, or if the
candidate’s sex recorded at birth was female, and, for example, the
candidate is currently taking masculinizing gender affirming hormone
therapy to align with their gender identity.

Click Calculate.
The MELD score displays in the MELD Score field.



How the MELD Score is Calculated

When calculating a candidate’s MELD score, unrounded values entered for the candidate
will be used, with the following adjustments:

Bilirubin, INR, and creatinine values less than 1.0 are set to 1.0.

e Sodium values less and 125 mEg/L are set to 125 mEg/L, and values greater than
137 mEq/L are set to 137 mEq/L.

e Albumin values less than 1.5 g/dL are set to 1.5 g/dL, and values greater than 3.5
g/dL are set to 3.5 g/dL.

e The following candidates receive a creatinine value of 3.0 mg/dL:

o Those with a creatinine value greater than 3.0 mg/dL.

o Those who received two or more dialysis treatments within 7 days prior to
the serum creatinine test.

o Those who received 24 hours of continuous veno-venous hemodialysis
(CVVHD) prior to the serum creatinine test.

Candidates who are at least 18 years old at the time of registration receive an initial MELD
score equal to

1.33 (if female) + [4.56 x loge(bilirubin)] + [0.82 x (137 —sodium)] - [0.24 x (137
— sodium) x loge(bilirubin)] + [9.09 x loge(INR)] + [11.14 X loge(creatinine)] +
[1.85x (3.5—albumin)] —[1.83 x (3.5 — albumin) x loge(creatinine)] + 6

Candidates who are currently at least 12 years old and were less than 18 years old at the
time of registration receive a MELD score equal to

[4.56 x loge(bilirubin)] + [0.82 x (137 —sodium)] —[0.24 x 137 — sodium) x
loge(bilirubin)] + [9.09 x loge(INR)] + 11.14 x loge(creatinine)] + [1.85 x (3.5 -
albumin)] - [1.83 x (3.5 —albumin)] - [1.83 x (3.5 — albumin) x
loge(creatinine)] + 7.33

The minimum MELD score is 6, and the maximum MELD score is 40. Values above 40 are
rounded to 40 in the OPTN system. The MELD score derived from this calculation is
rounded to the nearest whole number.

PELD Calculator

The PELD calculator is for candidates under the age of 12.

How to Use the PELD Calculator

1. Date of birth: Enter the candidate’s date of birth (mm/dd/yyyy).
2. Birth sex: Select Male or Female, based on biologic and physiologic traits at birth.
3. Enter the laboratory values

a. Bilirubin (mg/dL): Enter a value between 0 and 99.

b. INR: Enter a value between 0.5 and 99.



c. Albumin (g/dL): Enter a value between 0.50 and 9.90 g/dL.

d. Serum creatinine: Enter a value between 0.01 and 40.
Height: Enter the candidate’s height in either ft (Feet) and in (inches), orin cm
(centimeters).
Height date: Enter the date the candidate’s height was measured.
Weight: Enter the candidate’s weight in b (pounds) or kg (kilograms).
Weight date: Enter the date the candidate’s weight was measured.
Had dialysis twice, or 24 hours of CVVHD, within a week prior to the serum
creatinine test? Select Yes or No.
9. Click Calculate.
10. The PELD score displays in the PELD Score field.
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How the PELD Score is Calculated

When calculating a candidate’s PELD score, unrounded values entered for the candidate
will be used, with the following adjustments

e Albumin, bilirubin, and INR values less than 1.0 are set to 1.0.
e The following candidates receive a creatinine value of 1.3 mg/dL:
o Those with a creatinine value greater than 1.3 mg/dL
o Those who received two or more dialysis treatments within the 7 days prior to
the serum creatinine test
o Those who received 24 hours of continuous veno-venous hemodialysis (CVVHD)
within the 7 days prior to the serum creatinine test

Table 1: PELD Score Calculation

If the value is Then the value's
contribution to PELD is
Candidate age (fractional <1 —0.1967 x 1
calendar year)* 1to5.5 —-0.1967 x age at the time of
the most recent lab
reported for use in the
PELD score (fractional
calendar year)
>5.5and <12 —0.1967 x 5.5
Albumin (g/dL) 1to 1.9 —-1.842 x In(albumin)
>1.9 -1.842 x In(1.9)
Total bilirubin (mg/dL) 1to4 0.7854 x In(bilirubin) +
0.3434 x In(4)
>4 to 40 0.7854 x [n(4) + 0.3434 x
(n(bilirubin)
>40 0.7854 x n(4) +0.3434 x
(n(40)
INR 1to2 1.981 x In(INR) + 0.7298 x
(n(2)
>2to 10 1.981 x In(2) + 0.7298 x
(n(INR)
>10 1.981 x In(2) + 0.7298 x
(n(10)




If the value is Then the value's
contribution to PELD is
Minimum of CDC heightor | <-5.0 —0.1807 x (-5)
weight Z-score** -5.0to-2.1 —-0.1807 x (minimum z-
score)
>—2.1 -0.1807 x (-2.1)
Creatinine (mg/dL) <0.2 1.453 xn (0.2)
0.2to 1.3 1.453 In(creatinine)
>1.3 1.453 x [n(1.3)

*Fractional calendar year is computed as the number of days between the date at which
the most recent lab value was reported for use in the PELD score and each candidate’s
date of birth, divided by 365.25. Note that this field is based on the date at which most
recent labs used in the PELD score were reported, not the date they were measured.
Unrounded fractional age value (out to 9 decimal places) is entered into the PELD score
calculation.

**See the Height or Weight Z-Score section for more information on how the z-score is
calculated.

The PELD score is then calculated using the following formula:

((sum of all terms in Table 1: PELD Score Calculation) + 1.5287) x 10 +2.82

The minimum PELD score is 6. The PELD score derived from this calculation is rounded to
the nearest whole number. Values below 6 are rounded to 6 in the OPTN system.

Height or Weight Z-Score

The minimum of Center for Disease Control and Prevention’s (CDC) height or weight Z-
score uses the lambda-mu-alpha (LMS) method and is based on the 2000 CDC Growth
Charts for the United States. The calculation uses the candidate’s birth sex, most recent
values submitted for height and weight, and the candidate’s age in months at the time the
height and weight values used in the PELD calculation were measured. If height and
weight are not measured on the same day, the OPTN Computer System will use the more
recent measurement date when calculating the candidate’s age for the purposes of the z-
score calculation.

In brief, the LMS method allows users to quantify how far a child deviates from the
average height or weight for a given reference population in terms of a percentile or z-
score (in the case of the 2000 CDC Growth Charts, the reference population was based on
data from the National Health and Nutrition Examination Survey, NHANES). To obtain
these z-scores, the calculation relies on the CDC's L (normality transformation), M
(median), and S (coefficient of variation) reference values at each age, as supplied in the
CDCREF D table." If a candidate’s age falls between successive age categories in this
reference table, the L, M, and S values are linearly interpolated. The candidate’s z-score is
then computed by substituting the candidate’s height in centimeters or weight in

! For details on how these reference values were calculated, see
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC27365/,
https://pubmed.ncbi.nlm.nih.gov/1518992/, https://www.cdc.gov/nchs/data/nhsr/nhsr063.pdf, and
https://www.cdc.gov/nchs/data/series/sr 11/sr11 246.pdf.
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https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm#Method
https://www.cdc.gov/growthcharts/cdc_charts.htm
https://www.cdc.gov/growthcharts/cdc_charts.htm
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC27365%2F&data=05%7C01%7CErin.Schnellinger%40unos.org%7C4678032332b449d03e1b08dafb030b90%7Cd3e2d0b49ecc4e889b79caf6d43aa9f0%7C0%7C0%7C638098287748938401%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=wVEYdJKHzHZs9RMExAmYUQ0OTm7g%2Bw9IllqJGSymakQ%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F1518992%2F&data=05%7C01%7CErin.Schnellinger%40unos.org%7C4678032332b449d03e1b08dafb030b90%7Cd3e2d0b49ecc4e889b79caf6d43aa9f0%7C0%7C0%7C638098287748938401%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=iktODT1sFxdIV9931V%2FP6l0TbqjWlRyj46yJq8nGY84%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdc.gov%2Fnchs%2Fdata%2Fnhsr%2Fnhsr063.pdf&data=05%7C01%7CErin.Schnellinger%40unos.org%7C4678032332b449d03e1b08dafb030b90%7Cd3e2d0b49ecc4e889b79caf6d43aa9f0%7C0%7C0%7C638098287749094616%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=C5%2BQ3IMytZ10xrtg%2F6yHrueo9E5PLdPqre5frSXhoaw%3D&reserved=0

kilograms (X) and the appropriate age-specific L, M, and S reference values into the
following equations: Z = [(X/M)" - 1]/LS, if L # 0; or Z = In(X/M)/S, if L = 0%. Because the
height-for-age (HAZ) and weight-for-age (WAZ) z-scores are tied to a particular percentile
of the age- and sex-specific reference population, it is strongly encouraged to measure
height and weight on the same date.

Liver-Intestine Transplant Candidates

According to policy 9.1.F, MELD or PELD scores are adjusted for candidates awaiting a
combined liver-intestine transplant.

e Candidates registered before turning 18 automatically have 23 points added to
their calculated MELD or PELD score. If the calculated score falls below 6, the 23
additional points are added to 6. See How the PELD Score is Calculated for more
information.

e Candidates registered on or after turning 18 years old automatically receive an
increase in their MELD or PELD score equivalent to a 10% increase in their risk of 3-
month mortality. Table 2 illustrates the predicted risk of 3-month waiting list
mortality associated with each calculated lab MELD score, and the corresponding
allocation score that would be assigned to an adult liver-intestine candidate with
that calculated lab MELD score.

Table 2: Adult Liver-Intestine Candidates Calculated and Allocation MELD Scores

Calculated MELD % Risk of 3-month mortality | Allocation MELD (reflective
based on calculated MELD | of a 10% increase in risk of
3-month mortality)
6 2.4 22
7 2.58 22
8 2.77 22
9 2.95 22
10 3.14 22
11 3.32 22
12 3.51 23
13 3.7 23
14 3.88 23
15 4.07 23
16 4.25 23
17 4.44 23
18 4.62 23
19 6.97 24
20 8.9 24
21 10.83 25
22 12.76 25
23 14.69 25
24 16.62 25

2 For methodological details, see https://www.cdc.gov/nchs/data/nhsr/nhsr063.pdf and
https://www.cdc.gov/nchs/data/series/sr 11/sr11 246.pdf; for sample SAS code, see
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm.



https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Foptn.transplant.hrsa.gov%2Fmedia%2Fhsdn4bgc%2Fliver_improving-liver-allocation-meld-peld-status-1a-status-1b_bp.pdf&data=05%7C01%7CLucinda.Ewing%40unos.org%7C949e01dda1104b3294e008db78e98d97%7Cd3e2d0b49ecc4e889b79caf6d43aa9f0%7C0%7C0%7C638236717087129852%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=86twNio8%2B42QrGBUnxnzj8DjYQRY%2BJv7ZKBY44VkTvg%3D&reserved=0
https://www.cdc.gov/nchs/data/nhsr/nhsr063.pdf
https://www.cdc.gov/nchs/data/series/sr_11/sr11_246.pdf
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm

Calculated MELD

% Risk of 3-month mortality
based on calculated MELD

Allocation MELD (reflective
of a 10% increase in risk of
3-month mortality)

25 25.17 27
26 30.57 28
27 35.97 29
28 41.36 30
29 46.76 32
30 52.15 33
31 54.19 33
32 58.46 34
33 62.74 35
34 67.02 36
35 71.29 37
36 75.57 38
37 79.84 39
38 84.12 40
39 88.39 40
40 92.67 40
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