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The average outpatient endomyocardial biopsy (EMB) episode costs nearly
$8,000 for a commercially insured heart transplant patient aged 15 years and
older and $15,000 for patients under 15 years old.

Background

CareDx, Inc. (CareDx) engaged Milliman to perform a claims-based analysis to determine the episode cost of
outpatient endomyocardial biopsies (EMBs) following heart transplants in the commercially insured population.
CareDx provides products and services that support transplant patients, including noninvasive tests to monitor
graft function.

In 2023, the number of heart transplants in the United States reached an all-time high of 4,599, with 89% of these
occurring in adults.” The immune response of the body to transplanted tissue or organs may lead to immune-
mediated injuries collectively referred to as transplant rejection. Heart transplant rejection within one year after
discharge from the transplant hospitalization occurred in 24.1% of cases between 2010 and 2015.2

The International Society of Heart and Lung Transplant (ISHLT) guidelines present an example of a follow-up visit
and test schedule that includes 13 surveillance biopsies—or other noninvasive methods as appropriate—in the
first year post-transplant, starting as early as one week post-transplant.3 Traditionally, diagnosis of heart
transplant rejection has relied on clinical assessment and EMB, whereas biomarkers and imaging techniques are
adjunctive tools for identifying graft damage. Organ biopsy is the standard for diagnosing transplant rejection, as it
enables direct tissue examination.* In the case of heart transplant monitoring, an EMB procedure involves
inserting a heart tissue sampling tool through a vein in the neck, advancing it through central veins into the heart,
and removing a small amount of tissue from the inner lining of the transplanted heart muscle, which is then
examined by a pathologist to identify damage or abnormalities.®

1. Colvin, M. M., Smith, J. M., Ahn, Y. S, Lindbald, K. A., Handarova, D., Israni, A. K., & Snyder, J. J. (2025, February). OPTN/SRTR 2023
Annual Data Report: Heart. American Journal of Transplantation. 25(2). Rertrieved March 23, 2026, from
https://doi.org/10.1016/j.ajt.2025.01.024.

2.8Song, Y., et al. (2025, February 3). Advancements in noninvasive techniques for transplant rejection: from biomarker detection to molecular
imaging. Journal of Translational Medicine. 23(147). Retrieved March 23, 2026, from https://doi.org/10.1186/s12967-024-05964-4.

3. Velleca, A, et al. (2022). ISHLT Guidelines for the Care of Heart Transplant Recipients. The Journal of Heart and Lung Transplantation.
42(5), E1-141. Retrieved March 23, 2026, from https://www.ishlt.org/education-and-publications/standards-guidelines-detail/ishlt-guidelines-
for-the-care-of-heart-transplant-recipients.

4. Ludhwani, D., Abraham, J., Sharma, S., & Kanmanthareddy, A. (2024, August 11). Heart Transplant rejection. StatPearls [Internet].
Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK537057/.

5. Cleveland Clinic. (2022, May 20). Heart Biopsy (Cardiac Biopsy). Retrieved March 23, 2026, from
https://my.clevelandclinic.org/health/diagnostics/17255-myocardial-biopsy.
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Heart transplant patients typically are hospitalized for one to three weeks following their transplant. During this
initial post-transplant period, EMBs may be performed in the inpatient setting.® Once a patient is discharged,
subsequent EMBs are typically performed as outpatient procedures in patients with stable graft function.

In recent years, significant advancements have been made in the development of noninvasive monitoring for
transplant rejection. The primary goal of this report is to better understand the cost of EMB episodes to facilitate
burden-of-cost comparisons to these emerging noninvasive alternatives. To this end, we tailored the study to
focus on the EMBs where noninvasive testing is most likely to be used as an alternative. We exclude EMBs
during the first two months of patient monitoring post-transplant or when patients are hospitalized in an inpatient
setting, as these are scenarios that may represent higher patient acuity or higher clinical suspicion of rejection.
Our evaluation of the cost of outpatient EMB episodes focuses on EMBs meeting the following criteria:

e The EMB occurs more than 60 days following a patient’s heart transplant but within a maximum of two
years post-transplant (based on data time period used in the analysis)

e The EMB occurs in an outpatient setting, with outpatient facility charges present in the data (given that
EMBs are invasive procedures, we expect them always to be performed in a facility setting)

e There is no inpatient stay overlapping with or directly adjacent to the EMB procedure

e The EMB is provided to a patient aged 15 or older, although we do report separately on the average EMB
episode cost for the smaller group of patients under age 15 (EMBs for younger patients are more likely to
represent a heterogeneous patient group with different care management needs and, therefore, more
variable costs)

e U.S. patients covered by commercial health insurance

To estimate the cost of EMB episodes, we first defined episode services during the period from one day before to
two days after the EMB procedure by identifying the Healthcare Common Procedure Coding System (HCPCS)
and revenue codes reported on outpatient facility and professional claims that are clinically related to the EMB
procedure. We summarized the costs of these related services during EMB episodes to estimate total EMB
episode costs. We did not include services that are unrelated to the EMB in the episode costs. We also did not
include services associated with EMB complications or inpatient services in our definition of EMB episodes. The
methodology section of this paper expands on these definitions.

Results

Using Milliman’s Consolidated HCG Source Database (CHSD), we identified 390 commercially insured patients
who received a heart transplant in 2023, followed by at least one outpatient EMB occurring more than 60 days
after their transplant but within a maximum of two years post-transplant, limited by the available data period. This
population received a total of 1,517 outpatient EMBs that met the criteria for inclusion specified above, except for
the age limitation, between 2023 and 2024 for patients of all ages.

We focus on the outpatient EMB episode costs for patients age 15+, who make up 93% of the heart transplant
recipients with outpatient EMBs identified for this study. Among this age 15+ group, 74% of the patients are male,
with a large concentration between ages 55 and 64. Figure 1 shows the demographic distribution of the heart
transplant recipients whose outpatient EMBs meet the criteria for inclusion in the analysis.

6. Cleveland Clinic. (2022, October 3). Heart Transplant. Retrieved March 23, 2026, from
https://my.clevelandclinic.org/health/treatments/17087-heart-transplant.

Claims-Based Analysis of Endomyocardial Biopsies 2 March 2026


https://my.clevelandclinic.org/health/treatments/17087-heart-transplant

MILLIMAN WHITE PAPER

FIGURE 1: STUDY DEMOGRAPHICS

Agel/gender Male Female Total
Under 15 16 10 26
15-24 18 6 24
25-34 25 13 38
35-44 34 20 54
45-54 63 25 88
55-64 114 27 141
65+ 16 ) 19
Age 15+ 270 94 364
All ages 286 104 390

Figure 2 reports the average outpatient EMB episode cost, segmented by patient age group and day relative to
the EMB procedure: day before the biopsy, day of the biopsy, one day after, and two days after. We report costs
on an untrended allowed-cost basis, representing the negotiated reimbursement between the commercial health
plans and providers. Patients may be responsible for a portion of these costs under the cost-sharing terms of their
benefit design.

FIGURE 2: AVERAGE OUTPATIENT EMB EPISODE COSTS (COMMERCIAL ALLOWED DOLLARS)

. . Day before Day of Day after Two days
Patient demographic category biopsy biopsy biopsy after biopsy Total
Under 15 years of age $9 $15,138 $538 $0 $15,684
Ages 15 and older $35 $7,775 $41 $16 $7,867

The average outpatient EMB episode cost for patients ages 15 and older is $7,867 on an allowed basis. Average
outpatient EMB episode costs for patients under age 15 are almost double at $15,684. The EMB episode
definition includes costs for relevant services over a four-day period surrounding the EMB, but the majority of
episode costs are incurred on the day of the procedure. The remainder of the results presented in this paper
report on the population aged 15 years and older.

FIGURE 3: OUTPATIENT EMB EPISODE COSTS BY MAJOR SERVICE CATEGORY (AGE 15 AND OLDER)

Major service category D_ay before D_ay of D_ay after Two da_zys Total
biopsy biopsy biopsy after biopsy

Inpatient facility $0.00 $0.00 $0.00 $0.00 $0.00

Outpatient facility $27.44 $7,005.06 $20.41 $7.24 $7,060.15
Observation $2.52 $1.29 $0.00 $0.43 $4.23
Surgery $0.00 $4,359.62 $5.46 $0.00 $4,365.08
Radiology $1.89 $96.23 $1.67 $0.31 $100.09
Pathology/lab $10.97 $845.78 $3.77 $3.23 $863.76
Pharmacy $6.00 $40.84 $0.62 $0.35 $47.80
Cardiovascular $1.79 $675.40 $1.43 $1.94 $680.56
DME/supplies $0.33 $650.13 $3.82 $0.27 $654.55
Other/general $3.94 $335.78 $3.63 $0.73 $344.08

Professional $7.51 $769.67 $19.76 $8.21 $805.15
Observation $0.72 $4.03 $2.79 $4.16 $11.71
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Major service category D.ay before D.ay of D_ay after Two dgys Total
biopsy biopsy biopsy after biopsy
Surgery $0.11 $505.44 $4.62 $1.21 $511.38
Radiology $1.24 $17.27 $0.55 $0.28 $19.34
Pathology/lab $4.08 $237.84 $10.94 $2.28 $255.13
Cardiovascular $1.35 $5.09 $0.86 $0.27 $7.58
Other $0.13 $0.58 $0.38 $0.91 $1.99
Total $35.08 $7,775.31 $40.55 $16.36 $7,867.29

Outpatient facility costs comprise 90% of the average outpatient EMB episode cost for patients age 15 and older,
as seen in Figure 3. Of the $7,060 outpatient facility costs, 62% are attributed to outpatient surgery and 33% are
attributed to the combination of radiology, pathology/lab, pharmacy, cardiovascular, and DME/supplies.
Professional costs make up 10% of outpatient EMB episode costs, with 95% of these allowed costs attributed to
surgery and pathology/lab. Because this analysis is limited to the episode cost for outpatient EMBs only, the
inpatient facility costs are zero.

The distribution of outpatient EMB episode costs is right-skewed, which is a common pattern in medical cost data.
The average episode cost is approximately $1,000 higher than the median episode cost. However, the 25™ to 75
percentile ranges from $4,942 to $9,476, which is relatively narrow considering the maximum episode costs. The
most expensive episode in our study cost $41,241. The data also includes a small number of low-cost outliers,
with the lowest-cost episode at only $566. Figures 4A and 4B illustrate the distribution and variation of episode
costs in this study.

FIGURE 4A: OUTPATIENT EMB EPISODE COST PERCENTILES
Ages 15+

Percentile outpatient EMB FIGURE 4B: OUTPATIENT EMB EPISODE COST DISTRIBUTION (AGES
episode costs 154)
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Conclusion

The updated 2023 ISHLT guidelines recommend monitoring for graft health and provide an example of a follow-
up visit and test schedule that includes 13 EMBs (excluding infants) or other noninvasive methods as appropriate
during the first 12 months following a heart transplant.” In 2023 and 2024 claims data from commercial health
plans, we found that the average allowed cost was $7,867 per outpatient EMB episode for the age 15+ patient
population, with a median episode cost of $6,909 for this same population. In the population under age 15, the
data shows higher average allowed costs of $15,684 per outpatient EMB. These episode costs reflect the costs
specific to the biopsy and do not capture costs from any complications that may arise after the procedure. This
episode cost data is intended to assist payers in understanding post-transplant monitoring costs, as they evaluate
their coverage criteria for alternative noninvasive testing options.

Data, methodology, and limitations

Data

We relied on Milliman’s proprietary CHSD, which contains nationwide de-identified healthcare claims data for
nearly 55 million unique lives with commercial health insurance. The CHSD is a closed claims data set comprising
payer claim and enrollment data. The database contains inpatient facility, outpatient facility, professional, and
pharmacy claims for these patients. This study reported only on medical data, including facility- and professional-
administered prescription drug claims but excluding pharmacy prescription drug claims.

The study focuses on individuals who had a heart transplant in 2023 and summarizes post-transplant outpatient
EMB episode costs for EMBs performed in either 2023 or 2024 within the period starting from 61 days post-
transplant through a maximum of two years post-transplant (as determined by the data period). The primary goal
of this research is to better understand the cost of EMB episodes to facilitate comparisons to emerging
noninvasive alternatives for monitoring for graft rejection. To this end, we tailored the study to focus on the EMBs
where noninvasive testing is most likely to be used as an alternative. We exclude EMBs during the first two
months of patient monitoring post-transplant or when patients are hospitalized in an inpatient setting, scenarios
that may represent higher patient acuity or higher clinical suspicion of rejection.

We further limited our study to EMBs performed in an outpatient facility setting and excluded EMBs performed in
an inpatient setting or where patients have inpatient stays overlapping the date of the EMB procedure. These
inpatient stays are excluded in part because we were unable to isolate the EMB-specific costs from the total
inpatient costs in the claims data. EMBs where the outpatient facility claim dollars are missing from our database
are also excluded since these incomplete records do not capture the full cost of the procedure, which should
always have a facility component given its invasive nature.

Member identification
1. ldentify patients with heart transplants by ICD-10 Procedure and HPCS codes. An ICD-10
procedure or HCPCS procedure code, as seen below, was required in any procedure code position
on at least one claim in 2023.

Code Type Code Description

HCPCS 33945 Transplantation of Heart

ICD-10 Procedure Code 02YA0Z0 Transplantation Of Heart, Allogeneic, Open Approach
ICD-10 Procedure Code 02YA0Z1 Transplantation Of Heart, Syngeneic, Open Approach

7. Velleca, A, et al. (2022). ISHLT Guidelines for the Care of Heart Transplant Recipients. The Journal of Heart and Lung Transplantation.
42(5), E1-141. Retrieved March 23, 2026, from https://www.ishlt.org/education-and-publications/standards-guidelines-detail/ishlt-guidelines-
for-the-care-of-heart-transplant-recipients.
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2. Identify patients with at least one EMB post-heart transplant. Once patients with heart
transplants were identified in the 2023 claims database, the 2023 and 2024 claims post-transplant for
the full available data period were used to identify EMBs using an HCPCS code.

Code Type Code Description
HCPCS 93505 Endomyocardial biopsy

3. Create separate cohorts of patients under age 15 and aged 15 and older. Heart transplant and
EMB care patterns and costs vary significantly based on the age of the patient. Using the
approximate patient date of birth, we segmented the outpatient EMBs into those for patients under
age 15 at the time of transplant and patients age 15 or older at the time of transplant. Our data is de-
identified such that the birth year of all patients is known, but a standard birthday of July 1%tis
assigned to all patients. Therefore, the approximate birthdate in our data source is within 6 months of
each patient’s actual birthday.

Figure 5 displays the count of patients at each step in the identification process, ending with the final count of 364
heart transplant patients age 15 or older who had at least one outpatient EMB from the period beginning 61 days
post-transplant through the full available claims data period following their transplant.

FIGURE 5: PATIENT WATERFALL

493 - Patients with an EMB post-transplant in 2023 or 2024

390 - Patients with an outpatient EMB more than 60 days post transplant

364 - Patients at least 15 years old

Outpatient EMB inclusion for EMB episode construction

Among the age 15+ cohort of 364 patients, a total of 3,113 EMBs were identified based on claims with CPT® code
93505 occurring on distinct dates. Applying the EMB inclusion criteria cuts this in half to the 1,462 outpatient
EMBs used to calculate the average episode cost for this population. Figures 6A and 6B show how these
inclusion criteria take us from the starting count of all EMBs in the data to the final subset used in the study for the
age 15+ and under-15 populations, respectively.

FIGURE 6A: EMB WATERFALL — AGE 15+ WITH AT LEAST ONE OUTPATIENT EMB AT LEAST 60 DAYS POST-TRANSPLANT

1,587 - Total EMBs without an inpatient stay

1,462 - Total EMBs with an outpatient facility claim

8. CPT copyright 2026 American Medical Association. All rights reserved. Fee schedules, relative value units, conversion factors and/or
related components are not assigned by the AMA, are not part of CPT, and the AMA is not recommending their use. The AMA does not
directly or indirectly practice medicine or dispense medical services. The AMA assumes no liability for data contained or not contained herein.
CPT is a registered trademark of the American Medical Association.
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FIGURE 6B: EMB WATERFALL — AGE UNDER 15 WITH AT LEAST ONE OUTPATIENT EMB AT LEAST 60 DAYS POST-TRANSPLANT

60 - Total EMBs without an inpatient stay
55 - Total EMBs with an outpatient facility claim

Episode cost calculation

We defined the EMB episode as all services related to EMBs occurring during the duration of the EMB episode
starting from one day before the biopsy through two days after the biopsy, limited to the subset of HCPCS codes
and revenue code lines without HCPCS codes on outpatient facility and professional claims during the episode
that were clinically related to the procedure. The costs of the services related to EMBs were aggregated to
develop the average outpatient EMB episode costs.

The list of related HCPCS codes was selected by clinically reviewing all services provided to patients during
outpatient EMB episodes and excluding HCPCS codes deemed not clinically related to the EMB episode. The
remaining HCPCS codes were therefore included in the EMB episode definition. In this review, we excluded
routine monitoring services or follow-up services that would be expected to be performed regardless of whether
rejection was assessed by an EMB or noninvasive test. For example, we excluded tacrolimus tests (CPT 80197),
various echocardiography codes (e.g., 93306, 93308, 93325), and routine office visit codes (e.g., 99215, 99214)
from the costs of outpatient EMB episodes.

We identified 74 HCPCS codes for inclusion in our definition of outpatient EMB episode services, as well as
revenue code lines without HCPCS codes. These codes are listed in Appendix A. In Appendices B and C, we list
the episode costs broken out by included HCPCS code lines to highlight the relative contribution of each code to
the average outpatient EMB episode cost.

We included right heart catheterization (RHC) codes (93451, 93594, and 93593) in our definition of outpatient
EMB episodes. CMS billing guidance states that RHC code 93451 should not be billed separately in conjunction
with an EMB unless done to obtain hemodynamic data not previously available.® However, we found CPT 93451
occurred primarily alongside EMBs in the claims data for this population, suggesting that the RHC services are
generally being provided because of the EMB. Therefore, we included RHC HCPCS codes in the EMB episode
definition.

We selected a four-day episode duration for outpatient EMB episodes based on a review of when the majority of
EMB-related HCPCS codes were observed in relation to the date of the EMB procedure. The majority of EMB
episode costs occurred on the day of the EMB, with a small amount of episode costs occurring the day before and
up to two days after the EMB procedure data date.

The Milliman Health Cost Guidelines Grouper™ was used to categorize claims for the reporting by service type.
All costs are reported on an allowed charge basis. Allowed charges are those present in our claims database as
reported by commercial insurers on the claims. All amounts are from 2023 and 2024, with no trends or
adjustments applied.

9. Medical Coverage Database. (n.d.). Billing and Coding: Cardiac Catheterization and Coronary Angiography. Centers for Medicare and
Medicaid Services. Retrieved March 23, 2026, from https://www.cms.gov/medicare-coverage-
database/view/article.aspx?articleld=52850&Cntrctr=297&ContrVer=1&CntrctrSelected=297*1&DocType=Active.
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Caveats and limitations

This report was commissioned by CareDx, Inc. to estimate the average episode cost for outpatient EMBs in a
commercially insured U.S. population. The information may not be appropriate and should not be used for other
purposes. All findings and conclusions reflect the opinion of the authors.

Our findings are based on a review of real-world evidence using commercial health plan claims data. Although we
designed our study around the limitations of claims data through our population selection and claim inclusion
criteria, all claims-based studies are subject to the quality of the underlying claims data, which can include varied
billing and coding practices, and missing data that can introduce variability in the results.

Although we created the code-level definition of EMB episodes through detailed clinical review of empirical data
for patients who received outpatient EMBs, our cost estimates may include costs that are truly unrelated to the
outpatient EMB (e.g., services that would have been provided anyway in the absence of an EMB) or exclude
costs that are truly related to the outpatient EMB. For example, we excluded EMBs with adjacent inpatient stays
that may have resulted from complications of the EMB, and the short outpatient EMB episode duration excludes
pre-operative clearance services occurring more than one day prior to the EMB and follow-up services for
complications of the EMB.

Our claims data does not capture individuals who are uninsured or enrolled in plans that do not contribute to our
proprietary database. The results presented here are based on Milliman’s analysis of the 2023—-2024 commercial
group data in Milliman CHSD. Costs will vary for other insured populations, such as Medicaid and Medicare.

Guidelines issued by the American Academy of Actuaries require actuaries to include their professional
qualifications in all actuarial communications. Dan Simenc and Keely Lawson are members of the American
Academy of Actuaries and meet the qualification standards for performing the analyses documented in this report.

If this report is reproduced, we ask that it be reproduced in its entirety, as pieces taken out of context may be
misleading.

Claims-Based Analysis of Endomyocardial Biopsies 8 March 2026



MILLIMAN WHITE PAPER

Appendix A

HCPCS/CPT'0 and revenue code lines included in the outpatient EMB episode definition.

Code
93505

Null

88307

93451
C1894

80053

88346
88342

99152

76932
88341

88350

C1751
C1769
83735
71046
85025
C1893

88313

99153

93005
01920
85027

76937

C1887

80048

88344

Detailed Description

Endomyocardial biopsy.

Where no HCPCS are reported on outpatient facility claim lines linked with an EMB procedure, charges for all revenue codes
present are included within the study.

Level V - Surgical pathology, gross and microscopic examination Adrenal, resection Bone - biopsy/curettings Bone fragment(s),
pathologic fracture Brain, biopsy Brain/meninges, tumor resection Breast, excision of lesion, requiring microscopic evaluation of
surgical margins Breast, mastectomy - partial/simple Cervix, conization Colon, segmental resection, other than for tumor
Extremity, amputation, non-traumatic Eye, enucleation Kidney, partial/total nephrectomy Larynx, partial/total resection Liver,
biopsy - needle/wedge Liver, partial resection Lung, wedge biopsy Lymph nodes, regional resection Mediastinum, mass
Myocardium, biopsy Odontogenic tumor Ovary with or without tube, neoplastic Pancreas, biopsy Placenta, third trimester
Prostate, except radical resection Salivary gland Sentinel lymph node Small intestine, resection, other than for tumor Soft tissue
mass (except lipoma) - biopsy/simple excision Stomach - subtotal/total resection, other than for tumor Testis, biopsy Thymus,
tumor Thyroid, total/lobe Ureter, resection Urinary bladder, TUR Uterus, with or without tubes and ovaries, other than
neoplastic/prolapse.

Right heart catheterization including measurement(s) of oxygen saturation and cardiac output, when performed.
Introducer/sheath, other than guiding, other than intracardiac electrophysiological, non-laser.

Comprehensive metabolic panel This panel must include the following: Albumin (82040) Bilirubin, total (82247) Calcium, total
(82310) Carbon dioxide (bicarbonate) (82374) Chloride (82435) Creatinine (82565) Glucose (82947) Phosphatase, alkaline
(84075) Potassium (84132) Protein, total (84155) Sodium (84295) Transferase, alanine amino (ALT) (SGPT) (84460)
Transferase, aspartate amino (AST) (SGOT) (84450) Urea nitrogen (BUN) (84520).

Immunofluorescence, per specimen; initial single antibody stain procedure.

Immunohistochemistry or immunocytochemistry, per specimen; initial single antibody stain procedure.

Moderate sedation services provided by the same physician or other qualified healthcare professional performing the diagnostic
or therapeutic service that the sedation supports, requiring the presence of an independent trained observer to assist in the
monitoring of the patient's level of consciousness and physiological status; initial 15 minutes of intraservice time, patient age five
years or older.

Ultrasonic guidance for endomyocardial biopsy, imaging supervision and interpretation.

Immunohistochemistry or immunocytochemistry, per specimen; each additional single antibody stain procedure (List separately
in addition to code for primary procedure).

Immunofluorescence, per specimen; each additional single antibody stain procedure (List separately in addition to code for
primary procedure).

Catheter, infusion, inserted peripherally, centrally or midline (other than hemodialysis).

Guide wire.

Magnesium.

Radiologic examination, chest; two views.

Blood count; complete (CBC), automated (Hgb, Hct, RBC, WBC and platelet count) and automated differential WBC count.
Introducer/sheath, guiding, intracardiac electrophysiological, fixed-curve, other than peel-away.

Special stain including interpretation and report; Group Il, all other (e.g., iron, trichrome), except stain for microorganisms, stains
for enzyme constituents, or immunocytochemistry and immunohistochemistry.

Moderate sedation services provided by the same physician or other qualified healthcare professional performing the diagnostic
or therapeutic service that the sedation supports, requiring the presence of an independent trained observer to assist in the
monitoring of the patient's level of consciousness and physiological status; each additional 15 minutes intraservice time (List
separately in addition to code for primary service).

Electrocardiogram, routine ECG with at least 12 leads; tracing only, without interpretation and report.

Anesthesia for cardiac catheterization including coronary angiography and ventriculography (not to include Swan—Ganz
catheter).

Blood count; complete (CBC), automated (Hgb, Hct, RBC, WBC and platelet count).

Ultrasound guidance for vascular access requiring ultrasound evaluation of potential access sites, documentation of selected
vessel patency, concurrent real-time ultrasound visualization of vascular needle entry, with permanent recording and reporting
(List separately in addition to code for primary procedure).

Catheter, guiding (may include infusion/perfusion capability).

Basic metabolic panel (Calcium, total) This panel must include the following: Calcium, total (82310) Carbon dioxide
(bicarbonate) (82374) Chloride (82435) Creatinine (82565) Glucose (82947) Potassium (84132) Sodium (84295) Urea nitrogen
(BUN) (84520).

Immunohistochemistry or immunocytochemistry, per specimen; each multiplex antibody stain procedure.

10. CPT copyright 2026 American Medical Association. All rights reserved. Fee schedules, relative value units, conversion factors and/or
related components are not assigned by the AMA, are not part of CPT, and the AMA is not recommending their use. The AMA does not
directly or indirectly practice medicine or dispense medical services. The AMA assumes no liability for data contained or not contained herein.
CPT is a registered trademark of the American Medical Association.
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Code

99233

85610
93594
J2250
82805

J1644
82803

80050

36415
82810

80047

93010
93593

J3010
75970
85007
93000
84702
85730
85014

99222

G0378
88300

88305

85347
85018

99223

81025
J7030
J2001
86900

0754T

84703
94760

Detailed Description

Subsequent hospital inpatient or observation care, per day, for the evaluation and management of a patient, which requires a
medically appropriate history and/or examination and high level of medical decision making. When using total time on the date
of the encounter for code selection, 50 minutes must be met or exceeded.

Prothrombin time.

Right heart catheterization for congenital heart defect(s) including imaging guidance by the proceduralist to advance the catheter
to the target zone; abnormal native connections.

Injection, midazolam hydrochloride, per 1 mg.

Gases, blood, any combination of pH, pCO2, pO2, CO2, HCO3 (including calculated O2 saturation); with O2 saturation, by
direct measurement, except pulse oximetry.

Injection, heparin sodium, per 1000 units.

Gases, blood, any combination of pH, pCO2, pO2, CO2, HCO3 (including calculated O2 saturation).

General health panel This panel must include the following: Comprehensive metabolic panel (80053) Blood count, complete
(CBC), automated and automated differential WBC count (85025 or 85027 and 85004) OR Blood count, complete (CBC),
automated (85027) and appropriate manual differential WBC count (85007 or 85009) Thyroid stimulating hormone (TSH)
(84443).

Collection of venous blood by venipuncture.

Gases, blood, O2 saturation only, by direct measurement, except pulse oximetry.

Basic metabolic panel (Calcium, ionized) This panel must include the following: Calcium, ionized (82330) Carbon dioxide
(bicarbonate) (82374) Chloride (82435) Creatinine (82565) Glucose (82947) Potassium (84132) Sodium (84295) Urea Nitrogen
(BUN) (84520).

Electrocardiogram, routine ECG with at least 12 leads; interpretation and report only.

Right heart catheterization for congenital heart defect(s) including imaging guidance by the proceduralist to advance the catheter
to the target zone; normal native connections.

Injection, fentanyl citrate, 0.1 mg.

Transcatheter biopsy, radiological supervision and interpretation.

Blood count; blood smear, microscopic examination with manual differential WBC count.

Electrocardiogram, routine ECG with at least 12 leads; with interpretation and report.

Gonadotropin, chorionic (hCG); quantitative.

Thromboplastin time, partial (PTT); plasma or whole blood.

Blood count; hematocrit (Hct).

Initial hospital inpatient or observation care, per day, for the evaluation and management of a patient, which requires a medically
appropriate history and/or examination and moderate level of medical decision making. When using total time on the date of the
encounter for code selection, 55 minutes must be met or exceeded.

Hospital observation service, per hour.

Level | - Surgical pathology, gross examination only.

Level IV - Surgical pathology, gross and microscopic examination Abortion - spontaneous/missed Artery, biopsy Bone marrow,
biopsy Bone exostosis Brain/meninges, other than for tumor resection Breast, biopsy, not requiring microscopic evaluation of
surgical margins Breast, reduction mammoplasty Bronchus, biopsy Cell block, any source Cervix, biopsy Colon, biopsy
Duodenum, biopsy Endocervix, curettings/biopsy Endometrium, curettings/biopsy Esophagus, biopsy Extremity, amputation,
traumatic Fallopian tube, biopsy Fallopian tube, ectopic pregnancy Femoral head, fracture Fingers/toes, amputation,
nontraumatic Gingiva/oral mucosa, biopsy Heart valve Joint, resection Kidney, biopsy Larynx, biopsy Leiomyoma(s), uterine
myomectomy - without uterus Lip, biopsy/wedge resection Lung, transbronchial biopsy Lymph node, biopsy Muscle, biopsy
Nasal mucosa, biopsy Nasopharynx/oropharynx, biopsy Nerve, biopsy Odontogenic/dental cyst Omentum, biopsy Ovary with or
without tube, non-neoplastic Ovary, biopsy/wedge resection Parathyroid gland Peritoneum, biopsy Pituitary tumor Placenta,
other than third trimester Pleura/pericardium - biopsy/tissue Polyp, cervical/endometrial Polyp, colorectal Polyp, stomach/small
intestine Prostate, needle biopsy Prostate, TUR Salivary gland, biopsy Sinus, paranasal biopsy Skin, other than
cyst/tag/debridement/plastic repair Small intestine, biopsy Soft tissue, other than tumor/mass/lipoma/debridement Spleen
Stomach, biopsy Synovium Testis, other than tumor/biopsy/castration Thyroglossal duct/brachial cleft cyst Tongue, biopsy
Tonsil, biopsy Trachea, biopsy Ureter, biopsy Urethra, biopsy Urinary bladder, biopsy Uterus, with or without tubes and ovaries,
for prolapse Vagina, biopsy Vulva/labia, biopsy.

Coagulation time; activated.

Blood count; hemoglobin (Hgb).

Initial hospital inpatient or observation care, per day, for the evaluation and management of a patient, which requires a medically
appropriate history and/or examination and high level of medical decision making. When using total time on the date of the
encounter for code selection, 75 minutes must be met or exceeded.

Urine pregnancy test, by visual color comparison methods.

Infusion, normal saline solution, 1,000 cc.

Injection, lidocaine hcl for intravenous infusion, 10 mg.

Blood typing, serologic; ABO.

Digitization of glass microscope slides for level V, surgical pathology, gross and microscopic examination (List separately in
addition to code for primary procedure).

Gonadotropin, chorionic (hCG); qualitative.

Noninvasive ear or pulse oximetry for oxygen saturation; single determination.
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Code

99235

C1766

99221

88312
J2704

99232

99238
99239

99231

36556

99254

99418

99236

Detailed Description

Hospital inpatient or observation care, for the evaluation and management of a patient including admission and discharge on the
same date, which requires a medically appropriate history and/or examination and moderate level of medical decision making.
When using total time on the date of the encounter for code selection, 70 minutes must be met or exceeded.

Introducer/sheath, guiding, intracardiac electrophysiological, steerable, other than peel-away.

Initial hospital inpatient or observation care, per day, for the evaluation and management of a patient, which requires a medically
appropriate history and/or examination and straightforward or low level medical decision making. When using total time on the
date of the encounter for code selection, 40 minutes must be met or exceeded.

Special stain including interpretation and report; Group | for microorganisms (e.g., acid fast, methenamine silver).

Injection, propofol, 10 mg.

Subsequent hospital inpatient or observation care, per day, for the evaluation and management of a patient, which requires a
medically appropriate history and/or examination and moderate level of medical decision making. When using total time on the
date of the encounter for code selection, 35 minutes must be met or exceeded.

Hospital inpatient or observation discharge day management; 30 minutes or less on the date of the encounter.

Hospital inpatient or observation discharge day management; more than 30 minutes on the date of the encounter.

Subsequent hospital inpatient or observation care, per day, for the evaluation and management of a patient, which requires a
medically appropriate history and/or examination and straightforward or low level of medical decision making. When using total
time on the date of the encounter for code selection, 25 minutes must be met or exceeded.

Insertion of non-tunneled centrally inserted central venous catheter; age five years or older.

Inpatient or observation consultation for a new or established patient, which requires a medically appropriate history and/or
examination and moderate level of medical decision making. When using total time on the date of the encounter for code
selection, 60 minutes must be met or exceeded.

Prolonged inpatient or observation evaluation and management service(s) time with or without direct patient contact beyond the
required time of the primary service when the primary service level has been selected using total time, each 15 minutes of total
time (List separately in addition to the code of the inpatient and observation Evaluation and Management service).

Hospital inpatient or observation care, for the evaluation and management of a patient including admission and discharge on the
same date, which requires a medically appropriate history and/or examination and high level of medical decision making. When
using total time on the date of the encounter for code selection, 85 minutes must be met or exceeded.
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Appendix B
Outpatient EMB costs by included HCPCS/CPT/revenue code for patients age 15 years and older.
Ages 15 and older

Outpatient EMB episode cost by included
HCPCS/revenue code

Day

Code Description before E;)L:;ter
biopsy

Total Costs $35 $7,775 $41 $16 $7,867
93505  Endomyocardial biopsy $0 $5,042 $9 $2 $5,053

Any revenue code when no HCPCS present $10 $718 $5 $2 $735
88307 Tissue exam by pathologist $0 $525 $7 $1 $533
93451 Right heart cath $0 $439 $1 $0 $440
C1894  Intro/sheath, non-laser $0 $107 $0 $0 $107
80053 Blood test, comprehensive group of blood chemicals $4 $101 $2 $1 $108
88346 Imfluor 1st 1antb stain px $0 $100 $1 $0 $101
88342 Imhchem/imcytchm 1st antb $0 $95 $1 $0 $97
99152 Mod sed same phys/ghp 5/>yrs $0 $72 $1 $0 $73
76932 Echo guide for heart biopsy $0 $65 $0 $0 $66
88341 Imhchem/imcytchm ea add antb $0 $56 $2 $0 $58
88350 Imfluor ea addl 1antb stn px $0 $41 $0 $0 $42
C1751 Cath, inf, per/cent/midline $0 $40 $0 $0 $40
C1769  Guide wire $0 $36 $1 $0 $36
83735 Magnesium level $2 $34 $1 $1 $37
71046 X-ray exam chest 2 views $3 $33 $2 $1 $38
85025 gl:)trgﬁqlstt:dblood cell count (red cells, white blood cell, platelets), $2 $31 $1 $0 $34
C1893 Intro/sheath, fixed, non-peel $0 $21 $0 $0 $21
93005 Electrocardiogram tracing $2 $19 $1 $1 $23
88313 Special stains group 2 $1 $19 $0 $0 $19
99153 Mod sed same phys/ghp ea $0 $18 $0 $0 $18
01920 Anesth, catheterize heart $0 $16 $0 $0 $16
85027 aCljJt?ﬂ:tt:dbed cell count (red cells, white blood cell, platelets), $0 $16 $0 $0 $17
76937 US guide vascular access $0 $14 $0 $0 $14
C1887 Catheter, guiding $0 $13 $0 $0 $13
80048 Blood test, basic group of blood chemicals (Calcium, total) $1 $10 $0 $0 $11
88344 Imhchem/imcytchm ea mit antb $0 $7 $0 $0 $7
99233 Sbsq hosp ip/obs high 50 $0 $6 $0 $1 $8
85610 Blood test, clotting time $0 $6 $0 $0 $7
93594 R hrt cath chd abnl nt cnj $0 $6 $0 $0 $6
82805 Blood gases measurement, with O2 saturation $0 $5 $0 $0 $5
J2250 Inj midazolam hydrochloride $0 $5 $0 $0 $5
82803 Blood gases measurement $0 $5 $0 $0 $5
J1644 Inj heparin sodium per 1000 u $0 $4 $0 $0 $5
80050 General health panel $1 $4 $0 $0 $6
82810 Blood gas, oxygen saturation measurement $0 $4 $0 $0 $4
36415 Insertion of needle into vein for collection of blood sample $1 $4 $0 $0 $5
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Code Description E;f):)re E;‘L:;ter
iopsy
Total Costs $35 $7,775 $41 $16 $7,867
80047 Blood test, basic group of blood chemicals (Calcium, ionized) $0 $4 $0 $0 $4
93010 Electrocardiogram report $0 $4 $1 $0 $4
93593 R hrt cath chd nml nt cnj $0 $3 $0 $0 $3
J3010 Fentanyl citrate injection $0 $3 $0 $0 $3
75970 Vascular biopsy $0 $2 $0 $0 $2
84702 Gonadotropin, chorionic (reproductive hormone) level $0 $2 $0 $0 $2
85007 Microscopic examination for white blood cells with manual cell count $0 $2 $0 $0 $2
85730 Coagulation assessment blood test, plasma or whole blood $0 $2 $0 $0 $2
93000 Electrocardiogram complete $1 $2 $0 $0 $4
85014 Red blood cell concentration measurement $0 $1 $0 $0 $1
99222 1st hosp ip/obs moderate 55 $0 $1 $0 $1 $3
G0378  Hospital observation per hr $3 $1 $0 $0 $4
85018 Blood count, hemoglobin $0 $1 $0 $0 $1
88300 Surgical path gross $0 $1 $0 $0 $1
85347 Coagulation time measurement, activated $0 $1 $0 $0 $1
88305 Tissue exam by pathologist $1 $1 $0 $0 $2
99223 1st hosp ip/obs high 75 $0 $1 $2 $1 $4
81025 Urine pregnancy test $0 $1 $0 $0 $1
J7030 Normal saline solution infus $0 $1 $0 $0 $1
J2001 Lidocaine injection $0 $1 $0 $0 $1
86900 Blood group typing (ABO) $0 $1 $0 $0 $1
0754T Dgtz gls mcrscp sid level v $0 $1 $0 $0 $1
84703 Gonadotropin (reproductive hormone) analysis $0 $0 $0 $0 $0
94760 Measure blood oxygen level $0 $0 $0 $0 $0
99235 Hosp ip/obs same date mod 70 $0 $0 $0 $0 $0
C1766 Intro/sheath, strble, non-peel $0 $0 $0 $0 $0
99221 1st hosp ip/obs sf/low 40 $0 $0 $0 $0 $0
88312 Special stains group 1 $0 $0 $0 $0 $1
J2704 Inj, propofol, 10 mg $0 $0 $0 $0 $0
99232 Sbsq hosp ip/obs moderate 35 $0 $0 $0 $1 $1
99238 Hosp ip/obs dschrg mgmt 30/< $0 $0 $0 $0 $0
99239 Hosp ip/obs dschrg mgmt >30 $0 $0 $0 $0 $0
99231 Sbsq hosp ip/obs sf/low 25 $0 $0 $0 $0 $0
99254 Ip/obs cnsltj new/est mod 60 $0 $0 $0 $0 $0
99418 Prolng ip/obs e/m ea 15 min $0 $0 $0 $0 $0
36556 Insert non-tunnel cv cath $0 $0 $0 $0 $0
99236 Hosp ip/obs same date hi 85 $0 $0 $0 $0 $0
Appendix C
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Outpatient EMB costs by included HCPCS/CPT/revenue code for patients under 15 years old.

Under 15 years of age

Outpatient EMB episode cost by included
HCPCS/CPT/revenue code

Description

Total Costs

93505 Endomyocardial biopsy
Any revenue code when no HCPCS present

88307 Tissue exam by pathologist

93451 Right heart cath

C1894 Intro/sheath, non-laser

80053 Blood test, comprehensive group of blood chemicals

88346 Imfluor 1st 1antb stain px

88342 Imhchem/imecytchm 1st antb

99152 Mod sed same phys/ghp 5/>yrs

76932 Echo guide for heart biopsy

88341 Imhchem/imcytchm ea add antb

88350 Imfluor ea addl 1antb stn px

C1751 Cath, inf, per/cent/midline

C1769 Guide wire

83735 Magnesium level

71046 X-ray exam chest 2 views

85025 Complete blood cell count (red cells, white blood cell, platelets),
automated

C1893 Intro/sheath, fixed,non-peel

93005 Electrocardiogram tracing

88313 Special stains group 2

99153 Mod sed same phys/ghp ea

01920 Anesth, catheterize heart

85027 Complete blood cell count (red cells, white blood cell, platelets),
automated

76937 US guide vascular access

C1887 Catheter, guiding

80048 Blood test, basic group of blood chemicals (Calcium, total)

88344 Imhchem/imcytchm ea mit antb

99233 Sbsq hosp ip/obs high 50

85610 Blood test, clotting time

93594 R hrt cath chd abnl nt cnj

82805 Blood gases measurement, with O2 saturation

J2250 Inj midazolam hydrochloride

82803 Blood gases measurement

J1644 Inj heparin sodium per 1000 p

80050 General health panel

82810 Blood gas, oxygen saturation measurement

36415 Insertion of needle into vein for collection of blood sample

80047 Blood test, basic group of blood chemicals (Calcium, ionized)

93010 Electrocardiogram report

93593 R hrt cath chd nml nt cnj
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Day
before
biopsy
$9

$0

$0

$0

$0

$0

$2

$0

$0

$0

$0

$0

$0

$0

$0

$1

$0

$1

$0
$0
$0
$0
$0

$0

$0
$0
$2
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$1
$0
$2
$0

$15,138
$4,739
$5,083
$649
$662
$76
$102
$34
$266
$0

$9
$121
$33
$33
$145
$47

$6

$63

$12
$48
$22
$0
$1,212
$4
$5
$47
$5
$40
$0
$0
$1,257
$7
$5
$32
$34
$3
$42
$4
$0
$8
$20

$538
$160
$11
$13
$85
$0
$3
$0
$5
$0
$0
$0
$0
$0
$0
$0
$0

$4

$0
$0
$0
$0
$225

$1

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$4
$0
$0
$0
$0
$1
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

$0
$0
$0
$0
$0

$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$15,684
$4,898
$5,094
$662
$747
$76
$107
$34
$271
$0

$9
$121
$33
$33
$145
$49

$6

$67

$12
$48
$22
$0
$1,437
$5
$5
$47
$7
$40
$0
$0
$1,257
$7
$5
$32
$38
$3
$42
$5
$0
$11
$20
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Day
Description before

biopsy
Total Costs $9 $15,138 $538 $0 $15,684
J3010 Fentanyl citrate injection $0 $4 $0 $0 $4
75970 Vascular biopsy $0 $120 $0 $0 $120
84702 Gonadotropin, chorionic (reproductive hormone) level $0 $0 $0 $0 $0
85007 Microscopic examination for white blood cells with manual cell count $0 $3 $0 $0 $3
85730 Coagulation assessment blood test, plasma or whole blood $0 $0 $0 $0 $0
93000 Electrocardiogram complete $0 $0 $0 $0 $0
85014 Red blood cell concentration measurement $0 $2 $0 $0 $2
99222 1st hosp ip/obs moderate 55 $0 $0 $0 $0 $0
G0378 Hospital observation per hr $0 $0 $19 $0 $19
85018 Blood count, hemoglobin $0 $20 $0 $0 $20
88300 Surgical path gross $0 $0 $0 $0 $0
85347 Coagulation time measurement, activated $0 $9 $0 $0 $9
88305 Tissue exam by pathologist $0 $3 $0 $0 $3
99223 1st hosp ip/obs high 75 $0 $2 $0 $0 $2
81025 Urine pregnancy test $0 $3 $0 $0 $3
J7030 Normal saline solution infus $0 $3 $0 $0 $3
J2001 Lidocaine injection $0 $3 $0 $0 $3
86900 Blood group typing (ABO) $0 $59 $0 $0 $59
0754T Dgtz gls mcrscp sld level v $0 $0 $0 $0 $0
84703 Gonadotropin (reproductive hormone) analysis $0 $4 $0 $0 $4
94760 Measure blood oxygen level $0 $0 $0 $0 $0
99235 Hosp ip/obs same date mod 70 $0 $0 $0 $0 $0
C1766 Intro/sheath,strble,non-peel $0 $0 $0 $0 $0
99221 1st hosp ip/obs sf/low 40 $0 $0 $0 $0 $0
88312 Special stains group 1 $0 $0 $0 $0 $0
J2704 Inj, propofol, 10 mg $0 $32 $0 $0 $32
99232 Sbsq hosp ip/obs moderate 35 $0 $0 $0 $0 $0
99238 Hosp ip/obs dschrg mgmt 30/< $0 $0 $0 $0 $0
99239 Hosp ip/obs dschrg mgmt >30 $0 $0 $0 $0 $0
99231 Sbsq hosp ip/obs sf/low 25 $0 $0 $0 $0 $0
99254 Ip/obs cnsltj new/est mod 60 $0 $0 $0 $0 $0
99418 Prolng ip/obs e/m ea 15 min $0 $0 $0 $0 $0
36556 Insert non-tunnel cv cath $0 $0 $0 $0 $0
99236 Hosp ip/obs same date hi 85 $0 $0 $6 $0 $6
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