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Integrating

lthough automated billing and collection sys-
tems have been used in oncology practices
for many years, the use of other medical
information technologies (MITs) to control
inventory, schedule patients, improve effi-

ciency, and streamline both clinical and business processes
varies from practice to practice. Larger group practices
have already realized the opportunities afforded by MITs
such as electronic clinical management systems. Almost 60
percent of ambulatory health care organizations with 50 or
more full-time equivalent physicians responding to a
recent survey by the Medical Group Management
Association Center for Research reported that they have at
least considered electronic medical records (EMR) imple-
mentation—nearly 40 percent are committed EMR users.1

Many smaller practices/providers still using “tradi-
tional” methods (i.e., paper-based information, tele-
phone, and facsimile communication) should know that
MIT systems can enhance and update their operations as
well (see Table 1). 

The decision to proceed with instituting a specific
clinical management software program, separately or as
a part of a comprehensive MIT system, as well as the
choice of vendors and products, are dictated by the indi-
vidual needs of each oncology practice. The first step is
to determine the specific clinical/business services
required from the overall MIT system (i.e., managing
chemotherapy ordering and delivery, keeping track of
clinical research activities). See Table 2 for a list of clini-
cal and business goals. 

ASSESSING THE PROBLEM AND EXAMINING
SOLUTIONS
Georgia Cancer Specialists (GCS) is a private, special-
ized oncology practice with 22 sites located throughout
north and central Georgia that provides medical and
radiation oncology services and palliative care to people

with cancer. In addition, GCS offers a range of support
services, including nutritional counseling, pain manage-
ment, wellness counseling, and home health coordina-
tion. Thirty-one affiliated physicians and more than 300
support staff members deal with approximately 120,000
patient encounters each year. 

Until three years ago, GCS used traditional systems
for practice management, including electronic claims
submission and tracking. Using a network of “dummy”
terminals, each practice site was able to access patient
account information, but clinical information was paper-
based and communication between offices was done by
telephone and facsimile. Handwritten chemotherapy
orders were faxed to a central pharmacy and chemother-
apy drugs were transported to office sites by couriers.
Scheduling was manually performed and there was no
central access to each office’s patient schedule. 

Because of the size and complexity of the practice, as
well as the geographic distances between offices, it
became obvious that GCS could use some of the newly
emerging medical information technologies to streamline
its clinical and business processes, improve efficiency
and patient safety, and increase employee satisfaction. 

Initial attempts to use information from the billing
software database for clinical purposes quickly revealed
that reliable identification of patient subsets by disease
type, disease stage, or specific treatment regimens was not
possible. Although patients could be identified by their
primary oncologic diagnosis, disease stage and other clini-
cal data were not integrated and were not easily accessible. 

Clinical data analysis required examining patient
charts maintained at the various practice sites to deter-
mine the hospital admission rate and length of inpatient
stay associated with specific chemotherapy regimens.
The process was extremely labor intensive, tied up a
large number of staff for an unacceptable length of time,
and limited our ability to use information from our large

What One Georgia Oncology Practice Learned by Richard S. Leff, M.D., and Bruce Feinberg, D.O. 

A

MATION TECHNOLOGY SYSTEMS INFORMATION TECHNOLOGY SYSTEMS
MATION TECHNOLOGY SYSTEMS INFORMATION TECHNOLOGY SYSTEMS INFORMATION TECHNOLOGY
S INFORMATION TECHNOLOGY SYSTEMS INFORMATION TECHNOLOGY SYSTEMS INFORMATION TECH-

GY SYSTEMS INFORMATION TECHNOLOGY SYSTEMS INFORMATION TECHNOLOGY SYSTEMS INFORMATION



O I July/August 2002 37

patient database to improve patient outcomes and opti-
mize the efficiency of our business management. 

GETTING STARTED
A wide variety of clinical management systems is avail-
able to help eliminate clinical and administrative prob-
lems. (See vendor resource list starting on page 40). Prior
to selecting any system or software, a practice must first
identify its clinical and business goals, as well as examine
its existing equipment, network, and facilities. 

After staff has identified the most promising pro-
grams and vendors and how much money is available for
the project, they must observe how the system/software
operates first-hand, before funds are committed. Meet
with each vendor for a test run of its systems and soft-
ware, being careful to look for both positive features and
potential problems. Now is the time to gather informa-
tion, ask the vendor about critical issues such as the pri-
vacy of patient data, and begin the decision-making
process. 

GCS identified the following clinical and business
goals: patient care documentation, chemotherapy order-
ing, pre-certification management, scheduling, and data-
base functions. Installing the new electronic clinical
management system selected meant having to replace all
of our “dummy” terminals with more powerful desktop
computers. We also had to replace our low bandwidth
access lines with an array of more powerful information
pipelines. The creation of a true wide-area network facil-
itated all of the changes that followed. 

Although the initial focus of our information system
development was the EMR, we recognized that the net-
work developed to support this software could also pro-
vide a multitude of other services. Our first project after
the EMR was installed was an automated medication
dispensing and inventory control system. 

CHALLENGES WITH DISPENSING AND
INVENTORY CONTROL
GCS recognized early on that standardizing clinical
approaches and eliminating the errors inherent in manu-
al chemotherapy ordering were important first steps in
streamlining office procedures. 

To help eliminate these errors, we developed pre-print-
ed, standard order sheets for high-volume chemotherapy
regimens. Although this system still depended on the
manual calculation of drug doses and the information was
still transmitted by facsimile, it created a framework that
launched our journey. 

Despite achieving some success in eliminating errors,
we found that the system was still inefficient and we need-
ed to determine how these inefficiencies were affecting
patient outcomes. We consistently found that services
were not being billed correctly due to either incorrect or
incomplete information. The diagnosis attached to a spe-
cific service was often not the correct diagnosis for the
procedure and resulted in rejected billing claims. Since
there was no direct electronic link between patient medical
records and the billing system, correcting errors to capture
these lost charges was time-consuming and expensive. 

Similarly, until three years ago GCS used a traditional
system for tracking medication usage and recording
patient information. Handwritten prescription orders

were sent via facsimile to our dispensing pharmacy and
recorded in the patient’s chart by nurses. Progress notes
were dictated by the attending physician, transcribed,
and delivered to the patient’s chart by courier. 

Although a computerized billing system was in place,
it pulled its charges for medications, supplies, and proce-
dures from handwritten orders and patient records. 

GCS believed that an electronic clinical management
system could help reduce chemotherapy calculation
errors and communicate the information needed by cen-
tralized services, such as the pharmacy, case manage-
ment, and billing and collections.

HOW A CLINICAL MANAGEMENT SYSTEM
HELPED
Finding the right automated medication dispensing sys-
tem made it possible for a single pharmacist to review all
the chemotherapy orders in a network. While computer-
ized physician-order entry systems may have the biggest
impact on reducing medication errors, automated medica-
tion dispensing systems control access to drugs. Placing
the pharmacist at the hub of the system ensured GCS that
we would have the proper documentation for non-stan-
dard treatments, and that chemotherapy would not be
given until the prescription was reviewed for both poten-
tial errors and prior insurance authorization. 

■ Electronic medical records (EMRs)
■ Electronic practice management (EMP) (i.e., billing,

scheduling, pre-certification, referrals)
■ Inventory management
■ Practice Intranet
■ Internal e-mail communication
■ Internal insurance verification

Table 1. Elements of Medical Information
Technology (MIT) Systems

Clinical Goals
■ Patient care documentation 
■ Transcription programs
■ Chemotherapy management (ordering, delivery, 

documentation)
■ Pre-certification management
■ Patient assistance program management
■ Patient education
■ Alert systems
■ Outside tumor registry access
■ Clinical research-related activities

Business Goals
■ Scheduling
■ Outcome tracking and reporting
■ Database management
■ Ability to create a “superbill”
■ Programmability by practice personnel

Table 2. System Goals for the Selection 
of an EMR/Clinical Management Program 



38 O I July/August 2002

Costs were reduced with the automated medication dis-
pensing system, since each item used was accounted for
and appropriately charged. Waste was also reduced
because there were fewer missing doses and expired items.
Drug inventories were tracked continuously and low-use
items were eliminated, increasing savings even more. 

The level of centralized review and control we
achieved with this combination of technologies increased
our confidence that the regimen, drugs, doses, and associ-
ated pre-medications we use are appropriate for the dis-
ease and the patient.

OUTCOMES OF INFORMATION
TECHNOLOGY—INTRANET DEVELOPMENT 
Although the advent of practice-wide e-mail resulted in
facsimile use becoming the exception rather than the rule,
we still found that day-to-day operations required forms
and information that were costly and inefficient to dis-
tribute, maintain, and update at our many sites. As a
result we began the process of creating one more practice
site: the company intranet. 

Initially the site contained templates of all of our
paper forms so that they could be printed on-demand.
Next, we added our clinical and administrative policies to
ensure that each employee in our organization had access
to current guidelines without the time and expense of
updating and printing policy manuals. Posting staff and
departmental contact information on the intranet allowed
all staff access to the most up-to-date versions of office,
mobile, and pager numbers. 

The intranet site is also a convenient way for our
physicians and nurse practitioners to share information
about common areas of interest, and to review the latest
investigational therapies available from our research
department. Our list of currently available clinical trial
protocols and the eligibility information for each study is
updated on a daily basis so that all personnel are able to
find appropriate experimental treatment for our patients
when needed. We have also posted our physician and
nurse practitioner vacation and call schedules on the site,
which are updated as soon as changes are made so there is
always an accurate listing of available personnel and staff.
(A list of intranet functions can be found in Table 3.)

Business operations may also benefit from having a
central system for communication. A regularly updated
table of information allows all front office personnel to
know which physicians participate in which managed care
plans. A shared system-wide hard drive on a central server
allows key personnel to share financial and management
information while maintaining greater confidentiality than
could be guaranteed with facsimile or courier transmis-
sion. Once the hardware, communication channels, and
initial intranet software are established, information stor-
age, access, and dissemination increase dramatically. 

EDUCATING STAFF
Integrating a new MIT system into an oncology practice
presents the challenge of staff buy-in. Many employees
and physicians have limited experience with computers
and complex MIT systems. While computer-savvy staff
probably will adjust easily, others may need to overcome
their initial anxiety and natural resistance to change. 

Personnel competent with existing procedures and

systems will need to be trained on the new MIT system,
and this additional training will come on top of an
already busy schedule. The challenge is to communicate
to staff that the benefits associated with the new MIT
system are worth the time and effort needed to learn the
new software and processes. 

In the end, setting up the new MIT system will increase
the staff’s MIT knowledge and skills. Eventually, the staff
will feel competent enough to make suggestions and
request changes that will improve their ability to deliver
care to patients and operate the business more effectively.

CLINICAL AND BUSINESS BENEFITS
As the MIT system has developed and the amount of data
deposited in our database has expanded, the potential uses
continue to evolve. The obvious short-term advantages
include the standardization of nursing functions, the abili-
ty to review and improve medication administration doc-
umentation, and easier access to patient records (Table 4).

The ability to identify and review information from
specific subsets of patients has allowed us to evaluate the
success of treatment regimens for specific diseases. We
can now verify that the regimens used have the activity
predicted by clinical trials and that the toxicities that
occur are no worse than those seen in academic practice.
Centralized charting eases the task of peer review and
also makes complying with Medicare documentation
requirements easier.

Although the Health Insurance Portability and
Accountability Act (HIPAA) was a remote consideration
when we embarked on our initial MIT project, time has
demonstrated another advantage of EMR/clinical man-
agement software. From a HIPAA regulatory standpoint,
modern EMR/clinical management software: 1) eases the
workload of documentation, 2) facilitates consistent com-
pliance with privacy policies, 3) tracks every individual
who opens a patient’s record, and 4) monitors what
changes each person makes in the chart. The software uses
sophisticated e-mail to track and document written com-

continued on page 40

■ Managed care participation information and
requirements 

■ Quality and cost improvement projects—reporting
and reinforcing

■ Electronic storage of business, financial, and 
management information

■ Increased confidentiality over facsimile or courier
transmission

■ Research protocols and investigational therapies
■ Clinical drug trial protocols and eligibility
■ Central location for policies and procedures
■ Accurate and accessible staff and departmental

contact information
■ Up-to-date physician and nurse practitioner 

vacation and call schedules 
■ Staff and physician education
■ Patient education/counseling materials

Table 3. Intranet Functions
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munication between staff members about the patient’s
care. When records are distributed to physicians outside
of your practice who are participating in the care, the
EMR/clinical management software will also record to
whom information was sent and by which staff member. 

Our MIT systems have been useful to the business
management side of operations as well. Centralizing
insurance verification, referral management, and the pre-
certification of tests and imaging has increased office effi-
ciency. For example, patient requests for information
needed by their insurance companies or their work,
which previously had to be filled by nurses valued for

their clinical skills, can now be met by medical records
personnel who have developed greater expertise in this task. 

After using MIT software to track recurring billing
errors, we decided to institute a clinical alert system to
remind clinical and laboratory staff about special require-
ments associated with patient insurance policies.
Formulary changes can also be instituted system-wide
with a simple adjustment of the central software, and uti-
lization patterns for specific drugs or regimens can be
studied and evaluated. 

Developing MIT expertise and interest will provide
an oncology practice with significant business and clini-
cal advantages. In today’s uncertain world of staffing
shortages and financial restraints, oncology practices
should use every tool at their disposal to meet these
challenges, maintain economic viability, and ensure qual-
ity patient care.
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■ A4 Health Systems®

5501 Dillard Drive
Cary, NC 27511
Phone: 888-672-3282
Fax: 919-851-5991
E-mail: sales@a4healthsystems.com
Web site: www.a4healthsystems.com

HEALTHMATICS®EMR is a Windows-based 
EMR system designed for the ambulatory setting. 
It includes daily schedule and action items manage-
ment, complete access to patient charts—from
office, home, or remote locations—and electronic
and voice messaging. It links to major reference 
labs and integrates results directly into the patient
chart. HEALTHMATICS Refill Manager tracks 
prescriptions and refill frequency.

■ Cerner Corporation
2800 Rockcreek Parkway
Kansas City, MO 64117
Phone: 816-201-1024
E-mail: BCHRISTIANSON@cerner.com
Fax: 816-474-1742
Web site: www.cerner.com

Cerner’s Enterprisewide Systems facilitate the shar-
ing of information across the entire continuum of
care. The PowerChart® Electronic Medical Record
System is an enterprisewide, multifacility, multi-
entity, and longitudinal electronic medical record for
both the acute and ambulatory care environments. 

■ Digital Physician
537 Newport Center Drive, Suite 210
Newport Beach, CA 92660
Phone: (888) 626-0662
E-mail: info@digitalphysician.com
Web site: http://www.digitalphysician.com/

Digital PhysicianSM (a service of Adjuvant
Technology) helps practicing physicians integrate
technology into their practice. The company has
researched hardware and software products and will
help develop a customized solution to meet specific
customer needs based on providing unbiased online
comparisons of more than 60 different EMR prod-
ucts. More than 20 features are evaluated for each
product and software costs are also are available for
many products.

EMR System Vendors 

Clinical Advantages
■ Pharmacy tracking
■ Standardization of nursing function
■ Ability to review physician documentation
■ Accessibility of patient records
■ Medication documentation
■ Information transmittal
■ Tumor registry access

Business Advantages
■ Cost reductions
■ Billing tracking
■ Utilization patterns/information
■ Formulary management
■ Improved efficiency (medical records audits, 

pre-certification process)

Table 4. Clinical and Business Benefits of
Electronic Data Collection and Management
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■ Epic Systems Corporation
5301 Tokay Blvd.
Madison, WI 53711-1027
Phone: 608-271-9000
Fax: 608-271-7237
E-mail: info@epicsystems.com
Web site: www.epicsystems.com

The EpicCare Enterprise Clinical System makes a
searchable inpatient/ambulatory electronic chart
available to people throughout an organization, using
role-based security controls to protect patient confi-
dentiality. The application includes Epic’s CPOE
functionality, encounter and history documentation,
secure communication, results review, medications
management, CMS E&M code calculation, analysis
tools for outcome reporting, and support for 
multimedia in the patient’s chart. 

■ iKnowMed
1608 Fourth St., Third Floor
Berkeley, CA 94710
Phone: 510-558-4500
Fax: 510-558-4501
E-mail: info@iknowmed.com
Web site: www.iknowmed.com

The iKnowChart online electronic chart captures
clinical information and enables users to access
research protocols, decision-support features (includ-
ing alerts to problems with dosing, drug interactions
and even coding discrepancies). The iKnowChart
Reporting Center provides clinical and administrative
reports and best practice analyses, all at the point 
of care.

■ IMPAC Medical Systems, Inc.
100 West Evelyn Ave.
Mountain View, CA 94041
Phone: 650-623-8800
Toll Free: 888-464-6722
Fax: 650-988-1834
Web site: www.impac.com

Multi-ACCESS™ integrates core business functions,
such as scheduling and billing, with eCHART™ , 
a comprehensive EMR designed specifically for
oncology. The result is designed to improve overall
communication, process efficiency, and help health
care providers better manage the process of 
delivering care.

■ Infor*Med 
Medical Information Systems
Warner Center
21550 Oxnard St., Third Floor PMB 3007
Woodland Hills, CA 91367
Phone: 800-985-6016
Fax: 818-593-5456
E-mail: praxis@infor-med.com
Web site: www.infor-med.com

PRAXIS, from Infor*Med Corp., is an electronic
medical record system that stores patient chart notes,
X-rays, lab reports, vital statistics, and medications.
PRAXIS technology recalls words, phrases, sentences,
paragraphs, even entire cases from the user’s chart; 
and helps build new cases based on the user’s earlier
charting. PRAXIS generates a CNS-compliant 
super bill. 

■ Omnicell
1101 East Meadow Dr.
Palo Alto, CA 94303
Phone: 650-251-6100
Fax: 650-251-6266
Web site: www.omnicell.com

OmniBuyer, Omnicell’s e-procurement solution,
automates health care facilities’ requisition and
approval processes, while data analysis tools and 
systems integration services provide further support.
Omnicell’s Pharmacy and Supply Systems facilitate
convenient, controlled delivery of medications and
supplies at the point of use. 

■ Oncology Therapeutics Network
392 Oyster Point Boulevard 
South San Francisco, CA 94080
Phone: 800-482-6700
E-mail: John.Akscin@otnnet.com
Web site: www. Lynx2otn.com

The LynxTM System by (OTN) is a fully automated
inventory management system. By integrating inven-
tory management, data capture, and web technolo-
gies, the Lynx System allows access to necessary and
needed practice information. The Lynx system deliv-
ers data capture solutions, and reporting capabilities
through the Internet, plus support, training, and 
customer service. 

continued on page 42

A Resource List
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■ OpTx Corporation
304 Inverness Way South, Suite 365
Englewood, CO 80112
Phone: 1-303-623-7700
Fax: 1-303-623-7900
E-mail: jeanninek@optxcorp.com
Web site: www.healthierpractices.com

The OpTx oncology specific software includes a proto-
col/regimen development tool, an electronic medical
record, order entry, results reporting, treatment order-
ing, pharmacy dispensing, automatic progress note
generation, automated charge capture and coding,
scheduling, registration, decision support (alerts and
reminders) and more. The OpTx software is also used
to manage patients on clinical trials, including screen-
ing, eligibility assessment, consent forms, data collec-
tion, and auto-generated case report forms.

■ Physician Micro Systems, Inc.
2033 6th Ave.
Seattle, WA 98121
Phone: 800-770-7674
Fax: 206-441-8915
E-mail: info@pmsi.com
Web site: www.pmsi.com

Practice Partner Patient Records provides a complete
electronic medical record and practice management
system. Procedures and diagnoses entered in a
progress note or on the electronic encounter form are
automatically entered into the patient’s account, elimi-
nating paper superbills or fee sheets. Practice Partner
allows the information contained in transcribed notes
to populate the entire patient chart. With Patient
Records, the practitioner writes a prescription once,
prints it out (or sends electronically to the pharmacy),
and the practitioner’s note and medication list are
automatically updated.

■ ProVox Technologies Corp.
406 First St., 6th Floor
Roanoke, VA 24011
Phone: 1-888-PROVOX1, ext.170
Fax: 540-345-7440
E-mail: sales@provox.com
Web site: www.TalkNotes.com, www.ProVox.com

TalkNotes is a portable voice-recognition documenta-
tion solution designed specifically for medical prac-
tices. TalkNotes interfaces with existing clinical and
hospital billing systems and eliminates transcription
using state-of-the-art, voice-to-text documentation.
The results are automatically stored in a secure, 
customized medical chart that conforms to today’s 
medical/legal documentation requirements. 

■ VitalWorks Inc.
239 Ethan Allen Highway
Ridgefield, CT 06877
Phone: 800-278-0037
Fax: 203-438-8416 
E-mail: info@vitalworks.com
Web site: www.vitalworks.com

CHARTstation® for Oncology is an electronic medical
record system that includes a notewriter designed
specifically for oncologists. Note-taking entry is
structured with a medical knowledge base organized
by diagnosis, allowing for much higher adherence to
clinical protocols. Another integrated feature of
CHARTstation is the Treatment Manager, which sim-
plifies the complex task of maintaining oncology
patients on protocol, by facilitating the creation and
maintenance of treatment protocols and the documen-
tation of protocol-related clinical data. The Treatment
Manager is tightly integrated with the oncology
notewriter, reducing redundant data entry and 
ensuring greater accuracy of documentation.
CHARTstation for Oncology is customizable by 
site and/or clinician. Users are able to specify new
treatment plans and add them to their system.

EMR System Vendors 


