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Standardizing Chemotherapy Regimen

Nomenclature: A Proposal and Evaluation of the
HemOnc and National Cancer Institute Thesaurus
Regimen Content

Samuel M. Rubinstein, MD*?; Peter C. Yang, MD*; Andrew J. Cowan, MD*; and Jeremy L. Warner, MD, MS*:2

PURPOSE Due to decades of nonstandardized approaches to the naming of chemotherapy regimens, repre-
sentation in electronic health records and secondary systems is highly variable. This hampers efforts to un-
derstand patterns of chemotherapy usage at the population level. In this article, we describe a proposal for rules
to standardize the nomenclature of chemotherapy regimens and illustrate applications of these rules.

METHODS Through our experience with building HemOnc.org, which has been under construction since 2011,
we formulated a set of guidelines and recommendations for the standard representation of chemotherapy
regimen names. We then performed a mapping between the HemOnc and National Cancer Institute Thesaurus
vocabulary's regimens and evaluated conformance with the naming conventions. Finally, we assembled
a database of acronyms and names for multiple myeloma regimens to illustrate the scope of the problem.

RESULTS For the first use case, 242 of 527 (45.1%) of the regimen names differed. The schema was able to
allocate a preferred source for 217 (89.4%) of these regimens. For the second use case, we expanded 130
multiple myeloma regimens to 1,138 unique regimen names and demonstrate ways in which the schema can
collapse these into disambiguated, but abbreviated, regimen names.

CONCLUSION To our knowledge, this is the first proposal to normalize chemotherapy regimen nomenclature. If
our recommendations are adopted, we expect that the uniformity of treatment exposure representation in
hematology/oncology will increase, which will enable large-scale efforts such as ASCO’s CancerLinQ to achieve

better standardization.
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INTRODUCTION

The introduction of combination chemotherapy in the
1960s and 1970s has led to ever-increasing com-
plexity of cancer treatment regimens. On the basis of
the success of certain combinations in curing certain
cancers, multidrug combination regimens, often with
complex sequencing and dosing parameters, have
become common. As a result, an informal jargon
based primarily on acronyms arose to facilitate com-
munication between oncologists and with patients.
This jargon is idiosyncratic and can include a mix of
generic, chemical, and brand names of antineoplas-
tics. For example, the lymphoma regimen CHOP,
originally named the uninformative “Combination 2,”
contains two generic abbreviations (C for cyclophos-
phamide and P for prednisone/prednisolone), one
brand-name abbreviation (O for Oncovin [vincristinel),
and one chemical name abbreviation (H for hydrox-
ydaunorubicin/hydroxyldaunomycin).' The regimen
PAD contains one generic abbreviation (D for dexa-
methasone), one brand-name abbreviation (A for

Adriamycin [doxorubicin]), and one code name ab-
breviation (P for PS-341 [bortezomib]).* As the ma-
jority of bortezomib-containing regimens abbreviate it
with a “V” (its brand name is Velcade), PAD is
sometimes called VAD in practice. This creates con-
fusion with an older regimen that was a standard of
care for many years, VAD,® where V stands for vin-
cristine (as opposed to Velcade [bortezomib]).

As drug development accelerates, and an increasing
armamentarium of antineoplastics is incorporated into
treatment regimens, examples such as this will be-
come increasingly common. The oncology community
needs a lingua franca for documenting the consid-
eration, planning, administration, and history of che-
motherapy regimens. There are many potential
downsides to the current state of nonstandardized
representation. Most importantly, clinical care can be
affected. For example, a tertiary referral center might
misinterpret the “VAD” in a patient’s treatment history
as having contained bortezomib and might consider
the patient exposed and resistant when they are
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Chemotherapy Regimen Nomenclature

CONTEXT

Key Objective

The aim of this work was to develop the first standardized nomenclature, to our knowledge, for representation of chemotherapy
regimens, which have been long recognized to have ambiguous and nonstandardized naming conventions.

Knowledge Generated

Rules for the representation of chemotherapy regimens as standardized concepts were developed. These rules were applied
to map regimens represented by HemOnc.org and the National Cancer Institute Thesaurus and to adjudicate preferred
regimen representations, as well as to demonstrate the degree of ambiguity in regimen representation for multiple myeloma
regimens.

Relevance

If adopted, this nomenclature has the potential to improve uniformity in representation of treatment concepts, facilitating large-
scale data analysis for learning health systems and electronic health record—based investigation.

actually bortezomib naive. In addition to facilitating better
communication between clinicians, a standardized regimen-
naming convention would facilitate secondary use of treat-
ment exposure data by external registrars and learning
health systems such as CancerLinQ and for studies using
electronic health record (EHR) data. At least in part because
of difficulties with regimen naming, the cancer registry
community has historically only recorded individual drug
exposures, when they are recorded at all. This can lead to
ambiguity and insufficient detail to understand patterns of
treatment exposure. For example, R-EPOCH® and dose-
adjusted R-EPOCH’ contain the same drugs but are dis-
tinct in terms of doses, indications, administration times,
and other details. The predictable result is chaos when
approaching the problem of aggregating real-world data at
a population scale, as is envisioned by the US Food and
Drug Administration (FDA)® as well as efforts such as
ASCO’s CancerLinQ,® Flatiron, and American Association
for Cancer Research Genomics Evidence Neoplasia In-
formation Exchange (GENIE).*®

Informed primarily by our experience building HemOnc.org, !
the largest freely available resource of chemotherapy drug
and regimen information, we have introduced the first
standardized vocabulary for chemotherapy regimens in the
Observational Medical Outcomes Partnership common
data model, allowing for transformation of data derived from
distinct observational sources into a uniform format.*?
Here, we take this further, proposing a standard nomen-
clature for chemotherapy regimens. What follows is in-
spired by the model of the desiderata proposal of Cimino,*?
which establishes criteria for standardizing medical vo-
cabularies including unique identification of concepts,
concept permanence, and orientation. It is meant to spark
a discussion within the communities of clinicians (clinical
document creators), guideline creators, and clinical data
consumers (secondary users of EHR data). We propose 13
rules for naming chemotherapy regimens on the basis of
our experience curating HemOnc.org and our day-to-day
experience as clinicians. Subsequently, we evaluate the
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scope of the current challenge in the area of multiple
myeloma and perform a mapping and comparison of
the HemOnc'2 and National Cancer Institute Thesaurus
(NCIT)* content.

NOMENCLATURE PROPOSAL

We propose a schema for standardized nomenclature of
categories of chemotherapy regimens, organized in in-
creasing order of regimen complexity. Our recommenda-
tions use the conformance verbs SHALL, SHOULD, and
MAY as defined in Network Working Group Request for
Comment 2119.15 Relevant examples are given in Table 1.

1. Regimens Composed of a Single Component

These shall be expressed by the generic drug name fol-
lowed by the suffix “monotherapy.” Alternatively, they can
be expressed by the prefix “single-agent” followed by the
component name. The suffix “monotherapy” is preferred,
unless referring to a category (eg, “single-agent chemo-
therapy”). Using acronyms to represent a single compo-
nent should be avoided, as single letters will be frequently
confused with other EHR artifacts.

2.1. Regimens Comprising Two Components, Full
Names Used

When the two components are of the same drug category,
these shall be expressed in alphabetical order of the ge-
neric name, separated by “and” or “&.” When one of the
components is a cytotoxic and the other is a monoclonal
antibody, a steroid, or radiation, the cytotoxic shall be
expressed first. For each component, only the first word is
capitalized.

2.2. Regimens Comprising Two Components, Full Name
Used for One and Abbreviation/Acronym for the Other

This is generally discouraged except for one case: the
abbreviated component is radiation therapy (RT). In this
case, the rule is the same as above: “Cisplatin & RT” is
correct; “RT & Cisplatin” is not.
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TABLE 1. Examples of Regimen Adjudication According to the Proposed Schema

Regimen

Correct

Incorrect

1. Regimens composed of a single component

Nivolumab monotherapy Nivolumab
Single-agent nivolumab Nivolumab
Paclitaxel monotherapy T

2.1. Regimens comprising two components,
full names used

Cisplatin & paclitaxel

Paclitaxel & cisplatin

Cisplatin & paclitaxel

Cisplatin/paclitaxel

Cisplatin & radiation therapy

Radiation therapy & cisplatin

Capecitabine & bevacizumab

Bevacizumab & capecitabine

2.2. Regimens comprising two components,
full names used for one and abbreviation/acronym
used for the other

Cisplatin & RT RT & cisplatin
2.3. Regimens comprising two components,
abbreviation/acronym used
VD DV
FR RF

3.1. Regimens comprising three or more
components, full names used

Capecitabine, bevacizumab,
trastuzumab

Bevacizumab, capecitabine, trastuzumab

Carboplatin, paclitaxel, bevacizumab,

cetuximab

Carboplatin/paclitaxel/bevacizumab/cetuximab

Carboplatin, paclitaxel, sorafenib

Carboplatin, paclitaxel/sorafenib

3.2 Regimens comprising three or more components,
abbreviation/acronym used for some but not all

Carboplatin, fluorouracil, RT

RT/fluorouracil, carboplatin

ECX & bevacizumab

Bevacizumab-ECX

FEC & H H & FEC
3.3. Regimens comprising three or more components,
abbreviation/acronym used for all drugs
FCR FC-R
Dara-Rd Rd-Dara
R-CHOP CHOP-R
ABCP Atezolizumab/bevacizumab/carboplatin/paclitaxel
4. Regimens that are modifications of other regimens
eBEACOPP BEACOPP-esc
ddAC Dose-dense AC
mFOLFOX6 FOLFOX6, modified
5. Regimens with ambiguous abbreviations/acronyms
ddTH (taxol) ddTH
ddTH (taxotere) ddTH
High-dose methotrexate Methotrexate

KCD

CCD (carfilzomib, cyclophosphamide)
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TABLE 1. Examples of Regimen Adjudication According to the Proposed Schema (Continued)

Regimen

Correct

Incorrect

6. Regimens with eponymous or idiosyncratic names

CODOX-M/IVAC (modified magrath)

Magrath protocol

CALGB 8811 early intensification

CALGB 8811

LVP “sandwich”

LVP

7. Regimens comprising two or more alternating sets
of components

R-HyperCVAD/R-MA

R + HyperCVAD + MA

VDC/IE

VDC alternating with |E

Pazopanib alternating with everolimus

Pazopanib/everolimus

8. Variant naming

R-EPOCH (no H)

R-EPOCH minus adriamycin

mFOLFOX-6 (no bolus 5-FU)

FOLFOX (infusional 5-FU only)

RVD-lite

RVD (weekly bortezomib, lenalidomide days 1-21,
4 weeks on, 2 weeks off)

CyBorD

VDC (although the drugs are the same, the doses/routes
of administration are distinct)

9. Protocols comprising two or more regimens

TH (taxol), then FEC and H, then

T/FEC with H/surgery

surgery
GELOX, then RT GELOX & RT
GELOX, then RT GELOX — RT

2.3. Regimens Comprising Two Components,
Abbreviation/Acronym Used

These are particularly prone to ambiguity. For example, the
small-cell lung cancer (SCLC) regimen comprising cisplatin
and etoposide has been variably called EC (etoposide &
cisplatin), EP (etoposide & Platinol [cisplatin]), and PE
(Platinol I[cisplatin] & etoposide). In these cases, it is
probably best to expand the acronym and follow the rules
outlined in 2.1. Otherwise, there are four guidelines to
consider:

1. Avoid acronyms that are easily confused with other
medical acronyms (eg, PE is more commonly an ab-
breviation for pulmonary embolism and EP is an ab-
breviation for electrophysiology).

. Avoid acronyms that use a brand name (eg, EP or PE).

3. Avoid acronyms that are much more commonly used for

other regimens (eg, EC is a common acronym for the breast
cancer regimen of epirubicin and cyclophosphamide).

4. Use the acronym that is most often used in the pub-

lished literature.

N

These guidelines can be in direct conflict. For example,
a Google Scholar search for “EC SCLC chemotherapy,” “EP
SCLC chemotherapy,” and “PE SCLC chemotherapy”
yields 8,580, 12,200, and 11,100 results, respectively.
Comparatively, a Google Scholar search for “EC breast
cancer chemotherapy” yields 357,000 results; as such,
acronym EC should be reserved for the breast cancer
regimen, and, given the violation of rules 1, 2, and the
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relative inconclusiveness of rule 4, the drug names cisplatin
and etoposide should be used instead of the acronyms PE
or EP.

3.1. Regimens Comprising Three or More Components,
Full Names Used

Components shall be separated by a comma, without the
use of “and” (eg, “A, B, C, D" not “A, B, C, and D").
Components shall be listed alphabetically within sub-
category, as follows: cytotoxics first, then monoclonal an-
tibodies, then steroids.

3.2. Regimens Comprising Three or More Components,
Abbreviation/Acronym Used for Some but Not All

There are two cases where this is acceptable:

1. As before, the component of radiation therapy can and
should be abbreviated as RT.

2. If two or more components compose a well-known
“backbone” that is conventionally referred to by
acronym.

For regimens containing radiation therapy, the acronym
should be listed last (eg, Carboplatin, Fluorouracil, RT). For
regimens containing “backbones” represented by acro-
nyms (eg, ECX & bevacizumab), the acronym should be
listed first; the additional component should be listed last.
As in section 3.1, components or acronyms shall be sep-
arated by a comma, without the use of “and” if there are
three or more components, and by “and” or “&” if there are
two components or acronyms.
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3.3. Regimens Comprising Three or More Components,
Abbreviation/Acronym Used for All Drugs

In many cases, a philosophical disagreement exists over
whether abbreviating a regimen is necessary or advisable
for a particular regimen. Exchanging more-precise for less-
precise terminology always introduces potential ambiguity.
There is no a priori way to adjudicate this issue, as the
specifics of individual regimens are important. However,
shortening the names of regimens potentially reduces
documentation burden for clinicians and registrars, es-
pecially when regimens contain more than three drugs or
involve alternating combinations of chemotherapy. Regi-
mens should therefore be abbreviated in some form when it
is possible to do so in a way that clearly conveys the
treatment protocol being used for a particular patient.

In contrast to the situation described in rule 2.3, ambiguity
is less common in this setting, but it still exists. R-CHOP is
a concrete example; 3,952 patients at Vanderbilt University
Medical Center have the acronyms “R-CHOP,” “RCHOP,”
“CHOP-R,” or “CHOPR"—representing the chemotherapy
regimen of rituximab, cyclophosphamide, doxorubicin,
vincristine, and prednisone—present in their EHR. In this
case a Google Scholar search is informative; there are
24,100 results for “R-CHOP chemotherapy,” 6,060 for
“CHOP-R chemotherapy,” 2,230 for “RCHOP chemo-
therapy,” and 64 for “CHOPR chemotherapy.” R-CHOP is
preferred.

Additional ambiguity arises when a biologic agent is added
to a chemotherapy backbone and is itself abbreviated. In
many cases, the abbreviated biologic agent is affixed on the
front end (R-CHOP, R-GemOx); when this is done, it is
typically separated from the chemotherapy backbone by
hyphenation. In other cases, the approved biologic agent is
affixed on the back end (BR, FCR), in which case it is often
added to the chemotherapy backbone with no separation.
Empirically, we find that this convention generally holds,
and we propose that it be followed for novel analogous
combinations.

The authors of a paper often specify an abbreviation for
a particular regimen; in these cases, as long as this does not
conflict with an abbreviation for an existing regimen, it is
advisable to use this abbreviation, even if it does not hold to
the conventions specified herein. This facilitates linkage of
a regimen described in clinical documentation or a tumor
registry with a corresponding reference in the literature.

4. Regimens That Are Modifications of Other Regimens

Several commonly used regimens are in fact modifications
of older regimens that have overtaken their predecessors in
clinical use, usually because of superiority in a randomized
trial. We propose the following shorthand nomenclature to
indicate the type of modification: e for escalated, m for
modified, dd for dose-dense, di for dose-intense, and da for
dose-adjusted. If a particular intensity of a drug is used,
“high-dose” or “low-dose” are acceptable modifiers.

64 © 2020 by American Society of Clinical Oncology

5. Regimens With Ambiguous Abbreviations/Acronyms

If one of the letters of an abbreviation or acronym is likely to
be confused with a similar component of another regimen,
the name of the abbreviated component should be pro-
vided in parentheses immediately after the regimen name.

In some cases, multiple components of a regimen may be
abbreviated identically, in which case clarifying the am-
biguous agent parenthetically requires doing so multiple
times. For some of these, one of the agents has an alternate
or brand name that can be abbreviated distinctly. Although
generic names are preferable in the vast majority of cases,
this represents an exception in which a brand name is
preferred (Table 2).

Wherever possible, a regimen should not be abbreviated in
such a way that makes it identical to an English word or
nonchemotherapy medical abbreviation.

6. Regimens With Eponymous or Idiosyncratic Names

Although generally to be avoided, some regimens and
protocols are very well established by the name of an in-
dividual or a group study. In these cases, if there is a readily
understood noneponymous regimen name it should be
used, with the eponym parenthetically immediately after
the regimen name. If no such nomenclature readily exists, it
should be indicated as a regimen, either by inclusion of the
word “regimen” or with alternate modifiers clarifying the
preceding acronym. This is especially important when
considering protocols involving many distinct regimens
administered over months to years (see section 9 for further
discussion).

7. Regimens Comprising Two or More Alternating Sets
of Components

These regimens consist of subsets of regimens that cannot
be inextricably unlinked because of the alternation
schedule (eg, A is followed by B, then A, then B, then A,
then B). In these cases, when the subsets are acronyms,
individual subsets should be separated by a “/”. The “/”
indicator shall be reserved for this purpose only; using it
elsewhere creates ambiguity as to whether the drugs
separated by “/” are given sequentially or together. If the
subsets are full names, the separator should be “alternating
with.”

8. Variant Naming

Many widely used regimens are variants of other regimens,
involving the same drugs on an alternate dose level or
schedule that does not easily fit into the modification
paradigm as explained above. Sometimes these variants
exist to avoid toxicity in the context of antecedent organ
dysfunction or to treat patients who were too frail to be
studied in initial trials. If such variants are indicated by
widely accepted modifiers, these should be used, as they
can avoid significant complexity in regimen naming while
conveying the same meaning. If not, the modification to the
existing regimen should be indicated as succinctly as
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TABLE 2. Brand or Nongeneric Names Commonly Used in Regimen Acronyms
Example Regimen

Generic Drug Name Brand or Alternate Name or Regimens Plausible Rationale
Bortezomib Velcade (brand name) RVD Convention of the field, usually with V. BAD is
PS-341 (code name) PAD nonpreferred for obvious reasons; V for velcade
- - leads to ambiguity with the older VAD regimen with
vincristine
Brentuximab vedotin Adcetris (brand name) A-AVD Disambiguation with another commonly used drug in
the disease space (Bleomycin)
Capecitabine Xeloda (brand name) CX Convention in some fields, enables unambiguous
EOX regimens
Carfilzomib Kyprolis (brand name) KCD Convention of the field, creates less
KRd ambiguous regimens given widespread
- use of Cyclophosphamide
Carmustine BCNU (historical name) BEAM Creates more unambiguous regimen, historical
CBV convention in the field
Cisplatin Platinol (brand name) BEP Convention in some fields and for some regimens
DHAP
Cyclophosphamide Endoxan (brand name) VEBEP Creation of pronounceable acronyms
Cytarabine Ara-C (historical name) DHAP Creation of pronounceable acronyms, convention of
Ara-C (historical name) HiDAC some fields
Dactinomycin Actinomycin D (historical name) VAl Creation of pronounceable acronyms
VAdCA
Docetaxel Taxotere (brand name) TCHP Convention of the field
AT
Doxorubicin Adriamycin (brand name) CVAD Creation of pronounceable acronyms, convention of
Hydroxydaunorubin (historical name) R-CHOP selife el
Doxorubicin, pegylated Doxil (brand name) R-CDOP Substitution of a multiword name with a single letter
liposomal
Etoposide VePesid (brand name) VACOP Historical convention for this regimen
VP-16 (code name)
Folinic acid Leucovorin (brand name) IFL Convention in the field
LeucoVorin (brand name) FULV
Ibritumomab tiuxetan Zevalin (brand name) Z-BEAM Substitution of a multiword name with a single letter
Lenalidomide Revlimid (brand name) KRd Convention of the field
Lomustine CCNU (historical name) PCV Convention of the field
Mercaptopurine Purinethol (brand name) POMP Convention of the field
Methotrexate Amethopterin (historical name) CABO Creation of pronounceable acronym
Methylprednisolone Solu-medrol (brand name) R-ESHAP Creation of pronounceable acronym
Mitoxantrone Novantrone (brand name) MINE Disambiguation of regimens involving another
drug starting with M such
as Methotrexate, Mechlorethamine
Obinutuzumab Gazyva (brand name) G-CHOP Disambiguation of regimens involving another drug
with similar mechanism (Bfatumumab)
Paclitaxel Taxol (brand name) AC-T Convention of some fields
TEC
Tegafur, gimeracil, oteracil ~ $-1 (code name) RIS Substitution of a multiword name with a single letter
Trastuzumab Herceptin (brand name) THP Convention; avoidance of ambiguity with Taxotere

and Taxol
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(Continued on following page)
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TABLE 2. Brand or Nongeneric Names Commonly Used in Regimen Acronyms (Continued)
Example Regimen

Generic Drug Name Brand or Alternate Name or Regimens Plausible Rationale
Vinblastine Velban (brand name) VelP Avoidance of ambiguity with Vincristine
Vincristine Oncovin (brand name) CHOP Creation of pronounceable acronyms
BEACOPP
Vincristine, liposomal Margibo (brand name) R-CHMP Substitution of a multiword name with a single letter
Vorinostat Zolinza (brand name) ZRd Disambiguation with another commonly used drug in

the disease space (Velcade)

NOTE. This list is not meant to be exhaustive but represents many of the commonly used examples.

possible, with the modified drug indicated in the same
fashion as in the initial regimen.

9. Protocols Comprising Two or More Regimens

These are often complex treatments that consist of two or
more sequential procedures or regimens assembled into
a total protocol. Each temporally distinct regimen or pro-
cedure should be separated by “, then.” There are some
exceptions to this; for example, some widely used se-
quential breast cancer regimens involve a sequence of an
anthracycline/cyclophosphamide doublet and a taxane,
and the temporal separation between regimens is repre-
sented by a dash (eg, AC-T). Unless such representations
are nearly ubiquitous, they should be avoided.

EVALUATION
Use Case 1: NCIT to HemOnc Regimen Mapping

We manually mapped the preferred distinct regimen names
in the HemOnc vocabulary to the corresponding preferred
concepts in the NCIT. The purpose of this was two-fold: 1)
providing additional external mappings in HemOnc (eg,
procedures are mapped to Systematized Nomenclature of
Medicine-Clinical Terms [SNOMED-CT]; drugs to RxNorm;

Reason regimen not
preferred
Ambiguous sequence indicator
Alphabetical order
Ambiguous abbreviation
Chemotherapy/biologic sequencing
No parenthetical clarifier
Inappropriate abbreviation
Fewer references in literature
Well-known abbreviation not used
T T T T T T
0 20 4 60 80 100
No. of Regimens

FIG 1. Discrepancy analysis of HemOnc and National Cancer In-
stitute Thesaurus preferred names. The reason for names not being
preferred follows the examples shown in Table 1.
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and conditions to NCIT and SNOMED-CT), and 2) de-
termining the degree to which the preferred names in the
vocabularies align with these proposed rules.

There were 527 successfully mapped regimens; of these
285 (54.1%) are described identically on NCIT, when ac-
counting for semantic differences in punctuation and la-
beling concepts as “regimens” (Data Supplement). This
leaves 242 (45.9%) in which the same concept is repre-
sented divergently by the two databases. Of these, the
schema above was able to identify a clearly preferable
regimen for 217 (90.0%); the HemOnc nomenclature was
preferred in 194 cases (89.4%), and the NCIT nomenclature
was preferred in 23 cases (10.6%). Rationales for allocating
a preferable regimen are summarized in Figure 1.

For 25 discrepancies, the proposed rules could not allocate
a preferred name. The two sources generally chose ways to
abbreviate regimens that were equally unambiguous and
potentially useful, are distinct, and have similar repre-
sentation in the literature. It is challenging to adjudicate
these cases until one particular nomenclature is adopted
more widely. Beyond the nomenclature evaluation, this
mapping offers utility to the community. For example,
native NCIT users can layer HemOnc relationships into their
applications (Fig 2).

Use Case 2: Multiple Myeloma Regimen Nomenclature

The magnitude of this problem truly comes into focus when
examining the landscape of multiple myeloma regimens.
There are 17 FDA-approved drugs for the treatment of this
malignancy, 7 of which were approved in 2012 or later;
more than 100 regimens have been evaluated in multiple
myeloma in phase Il or Ill studies. Several recent ran-
domized controlled trials have demonstrated superior
progression-free survival for three-drug combinations
compared with two drug combinations in a variety of
treatment settings.'%*® Four-drug combinations are cur-
rently under active investigation.'® Because of these de-
velopments, increasingly complex regimens combining
chemotherapeutic agents and monoclonal antibodies are
becoming the standard of care. An additional complication
arises because lenalidomide plus high-dose dexametha-
sone has been compared with lenalidomide plus low-dose
dexamethasone.?® These are different regimens and are often
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e,

—

FIG 2. Example of layering a HemOnc concept onto the mapped regimens. Each vertex in the graph represents
a regimen, and edges represent at least one instance of the “Has been compared to” relationship in HemOnc.
Node size is proportionate to the number of studies involving the regimen as a comparator (eg, the largest node is
docetaxel monotherapy, with N = 118 studies). Edges colored red represent randomized clinical trial comparisons
that were the basis of a US Food and Drug Association drug approval or new indication. The HemOnc vocabulary is
available to academic and noncommercial users through the CC BY-NC-SA 4.0 license.

represented distinctly (“RD” for high-dose dexamethasone,
“Rd” for low-dose dexamethasone). One can imagine that
representation of these regimens is not homogeneous, both
in the literature and in clinical documentation. Some ex-
amples of variants of commonly used regimens are listed in
Table 3.

We reviewed the 130 multiple myeloma regimens con-
tained within HemOnc. On the basis of the representation
of these regimens in the literature and our empirical ex-
perience in clinical practice, we have recorded 1,138
acronyms representing these regimens (Data Supplement).
This is not intended to be comprehensive but nevertheless
illustrates the scope of the problem. Individual regimens
have a median of six distinct representations, with a max-
imum of 31 for one four-drug combination (bortezomib,
cyclophosphamide, lenalidomide, and dexamethasone).
This heterogeneity in representation creates challenges in
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determining prior treatment exposure, and therefore eli-
gibility for subsequent therapy at relapse, which is in-
evitable for this incurable malignancy.

Using the rules-based approach for uniform nomenclature,
we collapsed these myeloma regimens into representa-
tions fitting our schema (Table 4).2! Although alternate
representations for these concepts exist, this approach
does so in a way that allows significant abbreviation and
minimal ambiguity as to the regimen being used.To our
knowledge, this is the first proposal for a schema to nor-
malize chemotherapy regimen nomenclature. We have
demonstrated with two use cases that this schema is useful
to disambiguate regimen representation. Our schema can
be used to adjudicate differences in regimen representation
and can collapse an increasingly complex landscape of
regimen representation into a short, digestible list of
concepts.
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TABLE 4. Putative Representations of Myeloma Regimens

Schema Regimen Alternate Representations
. Sche.ma-Derlved RVD Bortezomib, Lenalidomide, Dexamethasone
NCIT Regimen Name Regimen Name
Velcade, Revlimid, Dexamethasone
Lenalidomide/low-dose dexamethasone Rd?®
- — Lenalidomide, Bortezomib, Dexamethasone
Cyclophosphamide/lenalidomide/ CRa® —
dexamethasone Revlimid, Velcade, Dexamethasone
Bortezomib/dexamethasone VD Bortezomib, Lenalidomide, Dex
Bortezomib/cyclophosphamide/ VCD Velcade, Reviimid, Dex
dexamethasone Lenalidomide, Bortezomib, Dex
Pomalidomide/dexamethasone PD Revlimid, Velcade, Dex
Lenalidomide/dexamethasone Rd? Velcade-LenDex
Lenalidomide/bortezomib/dexamethasone RVD Velcade-RevDex
Thalidomide/dexamethasone D Lenalidomide-VD
CCD KCD Lenalidomide-Vd
Ixazomib/lenalidomide/dexamethasone IR@? Revlimid-VD
Carfilzomib/lenalidomide/dexamethasone KRd? Revlimid-vd
Bendamustine/bortezomib/dexamethasone BBD RVD
Carfilzomib/dexamethasone KD VDR
Daratumumaby/lenalidomide/dexamethasone Dara-Rd? VRD
Daratumumab/bortezomib/dexamethasone Dara-VD VRd
Dexamethasone/elotuzumab/pomalidomide Elo-PD Dara-Rd Daratumumab, Lenalidomide, Dexamethasone
Elotuzumab/lenalidomide/dexamethasone Elo-Rd? Daratumumab, Revlimid, Dexamethasone
Elotuzumab/bortezomib/dexamethasone Elo-VD Darzalex, Lenalidomide, Dexamethasone
Pomalidomide/cyclophosphamide/ PCD Darzalex, Revlimid, Dexamethasone
dexamethasone
Darzalex-RD
Bendamustine/lenalidomide/dexamethasone BLDP
Darzalex-Rd
Pomalidomide/carfilzomib/dexamethasone KPD
Darzalex-RevDex
Daratumumab/dexamethasone/pomalidomide Dara-PD
Darzalex-LenDex
Pomalidomide/bortezomib/dexamethasone PVD
Darzalex-LD
Abbreviation: NCIT, National Cancer Institute Thesaurus Darzalex-Ld
#As lenalidomide combined with high-dose dexamethasone has been compared Dara-Rd
with lenalidomide combined with low-dose dexamethasone, distinctions in steroid Dara-LD
dosing need to be made in lenalidomide-based combinations. We therefore ara-
abbreviate low-dose dexamethasone as lower case “d” when it is combined with Dara-Ld

lenalidomide to the dexamethasone dosing schema.

bBendamustine, lenalidomide, dexamethasone is abbreviated as “BLD” and not
“BRd” so as not to confuse this regimen with a historic regimen, clarithromycin
(biaxin), lenalidomide, dexamethasone, which is abbreviated “BiRd.”

We acknowledge that different potential methodologies
exist to standardize chemotherapy regimen represen-
tation. We do not claim or aim to demonstrate that our
proposal is definitively superior to possible alternatives.
Because no standardization schema yet exists, were
the standard presented in this paper adopted, the uni-
formity of treatment representation in the literature and
in clinical documentation could increase. As regimens
grow more complex and involved over time, it is becom-
ing increasingly important to develop a priori best prac-
tices for naming new regimens. Adopting a standard
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Dara-RevDex

Daratumumab-RD

Daratumumab-LenDex

Dara-LenDex

Daratumumab-LD

Daratumumab-Ld

Daratumumab-Rd

nomenclature, whether the one proposed here or an
alternative, would facilitate this. We hope that this effort
stimulates discussion surrounding standardization of
chemotherapy nomenclature. This would facilitate a va-
riety of efforts, including knowledge aggregation, real-
world data analysis, and developing an oncology learning
health system.
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