
his symptoms improved after a brief course of tetracycline ther­
apy, we do not know whether the institution of antibiotic therapy 
and resolution of symptoms are causally related. 

Dr. Cherney raises several concerns about our study. Given 
our stated research objectives, she questions whether biased as­
sessments of study patients could have occurred. Primary out­
comes were abstracted from patients' medical records by inves­
tigators who had no knowledge of the patients' Yale Clinic 
diagnosis. Assigning a diagnosis of active, previous, or no evi­
dence of Lyme disease, however, required that study physicians 
carefully review patients' records. We do not believe that this 
requirement led to misclassiflcation of patients' diagnostic status 
or threatened the validity of our findings. The possibility of 
diagnostic misclassiflcation was also raised for three patients who 
were given a diagnosis of previous but not active Lyme disease 
and who had peripheral neuropathies. We agree that the most 
difficult diagnostic challenges exist in such patients with new, 
persistent, or recurrent neurologic or arthritic symptoms. 

Dr. Cherney also questions how so many patients with no 
evidence of Lyme disease could have tested positive in outside 
laboratories but not in our own. Our results are consistent with 
those of previous investigations (1, 2) that showed high rates of 
seropositivity among similarly classified patients. Lack of stan­
dardization of the testing process (3) in combination with mul­
tiple testing is one potential explanation. Reported specificities 
range from 68% to 100% for Western blot assays (4) and from 
73% to 100% for enzyme-linked immunosorbent assays (3). The 
"average" specificity for these tests across all laboratories is, of 
course, unknown. If one assumes an average specificity of 85%, 
then a person who undergoes five separate assays would have a 
0.855 = 0.44 chance of all test results returning normal. Con­
versely, this person's likelihood of receiving one abnormal result 
by chance alone is 56%. 

Although reports have claimed benefit from long-term anti­
biotic therapy (5), our data suggest that patients with persistent 
symptoms after documented Lyme disease do not improve with 
this treatment approach. We agree with Dr. Cherney that more 
appropriate therapies are needed for these patients. We share 
her view that well-designed clinical trials that produce effective 
treatments will benefit both patients and physicians. Finally, ef­
fective therapies are also needed for patients who present with 
nonspecific symptoms and have no evidence of previous or cur­
rent Lyme disease. 

Robert T. Schoen, MD 
Yale University School of Medicine 
New Haven, CT 06516 

M. Carrington Reid, PhD, MD 
Veterans Affairs Connecticut Healthcare System 
West Haven, CT 06516 
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Calculating the Anion Gap for Patients with 
Acidosis and Hyperglycemia 

To the Editor: A frequently encountered problem in clinical 
practice is a patient who presents with acidosis and hyperglyce­
mia. It has been my experience that the correct calculation of the 
anion gap in the face of hyperglycemia is often confusing. An 

example would best serve to illustrate the point. Assume a pa­
tient who is admitted with new-onset diabetes mellitus and has 
the following blood test results: glucose level, 700 mg/dL; sodium 
level, 128 mEq/L; chloride level, 97 mEq/L; and bicarbonate level, 
21 mEq/L. The anion gap in this patient is [Na] - ([Bicarbonate] + 
[CI]) = 128 - (97 + 21) = 10, a value within normal limits; the 
patient has a mild non-anion gap acidosis. However, physicians 
often correct the sodium level in the face of hyperglycemia by 
adding 1.6 mEq/L to the sodium concentration for each 100-
mg/dL increment in glucose levels above 100 mg/dL (1). This 
correction does not apply to the calculation of the anion gap in 
patients with acidosis and hyperglycemia because the water mov­
ing from the intracellular compartment to the extracellular com­
partment as a result of the hyperglycemia equally dilutes all 
electrolytes, including the chloride and bicarbonate. If in this 
case the sodium level is "corrected" for the hyperglycemia, it will 
be calculated as 138 mEq/L and lead to a falsely elevated calcu­
lated anion gap of 20. Thus, the patient's condition would be 
erroneously diagnosed as severe anion gap acidosis, most prob­
ably diabetic ketoacidosis. 

Unfortunately, most endocrine, renal, and acid-base textbooks 
that I have reviewed do not address this issue directly. Because 
this is a common problem in clinical practice, I believe it should 
be discussed in every chapter on acid-base disorders in order to 
increase the physicians' awareness of the correct calculation of 
anion gap. 

Yawn Tomer, MD 
Mount Sinai Medical Center 
New York, NY 10029 
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Understanding Medical Systems 

To the Editor: Nolan (1) argues the importance, if not neces­
sity, of understanding medical systems for improving health care. 
However, he fails to mention a key characteristic of a successful 
system, that of learning and adapting to environmental change 
through innovation. These attributes are essential if we are to 
achieve our purposes (his principle 1) of reducing waste, error, 
and unneeded variation and improving outcomes of care. This is 
at the core of complex adaptive systems based on chaos and 
complexity theory (2, 3). I like viewing our system of medical 
care as a biological system rather than as a machine, the indus­
trial model for organizations and systems. Because biological sys­
tems become more complex through the ebb and flow of differen­
tiation and integration, we can see fragmentation and piecemeal 
care as an unintended consequence (Nolan's principle 3) of 
specialization (differentiation) for which we have yet to establish 
effective integrating activities. The emergence (a central attribute 
of complex adaptive systems) of family practice and emergency 
medicine in the 1970s came about not because new biomedical 
knowledge needed to be put to use but because these two spe­
cialties better integrated care for two populations of people. 

Physicians like to organize themselves (self-organization being 
another characteristic of complex adaptive systems); we don't like 
to be organized by others, as evidenced by our placing a high 
value on autonomy. In a demonstration of paradox, another 
attribute of complex adaptive systems, most of us don't realize 
that our colleagues in well-organized multispecialty groups see 
themselves as having more clinical autonomy than those in solo 
or small group practice (4). 

Nolan's two scenarios speak to better ways of integrating the 
myriad things we now do: improving primary care physician-
specialist interactions through a common set of referral criteria, 
monitoring and providing feedback when inappropriate referrals 
occur, and using specialists to help primary care physicians ex­
pand their diagnostic and therapeutic skills to optimize referrals. 
These, however, are processes or interactions, not structures. No­
lan's emphasis on structures in principles 2 and 4 is misleading. 
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The human brain, the major complex adaptive system in our 
body responsible for much of our learning and adaptation, is 
much better evaluated by neuropsychological testing than by 
structural examination. 

To develop our leadership capabilities and better organize 
ourselves, we need a solid conceptual model of systems that 
resonates with our experience. I believe that complex adaptive 
systems provide this framework much better than does general 
systems theory. 

John C. Peirce, MD, MA, MS 
Good Samaritan Regional Medical Center 
Phoenix, AZ 85006 
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Measurement and Data Collection in Medical 
Practice 

To the Editor: I couldn't agree more with Nelson and col­
leagues (1) about the need to build measurement and data 
collection into daily medical practice. The difficulty lies with 
implementation. While medicine is still wedded to the paper 
record, two things are happening that will change our approach 
to data collection. 

First, medicine is becoming more evidence based. It is not 
sufficient to justify actions by stating "in my experience " 
People want to know exactly what your experience is. Second is 
a greater expectation for data at the point of care. If my patient is 
in the emergency department, a chart in my office is of little use. 

Our division of general internal medicine has taken advantage 
of the burgeoning palmtop technology to fulfill these expecta­
tions. Residents, nurses, and faculty involved in our hospitalist 
service, vascular access, and bioethics activities are outfitted with 
Hewlett-Packard 100/200 LX palmtop computers. These devices 
are DOS-based and have a built-in, modifiable database engine. 

Data are collected "on the spot," and a chart-ready note is 
generated immediately from the palmtop. The value has become 
apparent because the palmtops are viewed as indispensable to 
the operations of these services. The vascular access service 
members have at their fingertips a summary of the 5000 periph­
erally inserted catheters placed, and the hospitalist service mem­
bers have a summary of the 1200 patients admitted in the pre­
vious year. As these clinicians have become the core of the "data 
measurement team," a clear vestment in outcome issues has 
developed. 

We have seen numerous practical advantages in implementing 
the principles presented by Nelson and colleagues. As we await 
more global computer-based systems, we can still "think big but 
start small." With palmtop technology growing exponentially, it 
should be possible to overcome almost all of the cost and technical 
barriers that have previously hindered otherwise well-intended 
clinical "measurement teams." 

Mark J. Ault, MD 
Cedars-Sinai Medical Center 
Los Angeles, CA 90048 
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To the Editor: The timing of Nelson and colleagues' article (1) 
could not have been better. We have recently been observing the 

bigger thrust toward evidence-based medicine. Although this is a 
healthy trend, the need to educate the users of the evidence is 
greater than ever before. The problem with numbers such as 
sensitivity, specificity, predictive value, and number needed to 
treat is that they may not bail us out when it comes to the 
patient sitting across the desk in our clinic. The problem with 
probabilities is that the final result depends on pretest probabil­
ity. And pretest probability needs to be assessed by a human 
being on the basis of his or her knowledge, experience, and 
clinical sense. This article describes a useful, commonsense way 
of using the available evidence. 

A cautionary note: Managed health care groups are gaining 
the financial muscle to do more and more studies whose sole 
objective is to support the focus on cost containment. It is 
possible that physicians in practice, especially those working for 
managed care groups, will be whipped with such evidence day in 
and day out. This may be done with the purpose of shaping 
physicians' practice style into one that makes better financial 
sense for the insurance companies. This is another reason for us 
to know how a given study applies to our patients. 

Keshav Chander, MD 
Jefferson, LA 70121 
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In response: We thank Drs. Ault and Chander for their interest 
in our work and their endorsement of our approach. As Dr. Ault 
points out, current technology makes it possible to include data 
capture as a routine and helpful part of daily clinical care. As we 
design the templates for which data we want, it makes sense to 
us to imagine what our year-end reports should look like. Data 
captured on the fly, case by case, should be readily aggregated 
into useful summaries that will help us plan our future programs 
and budgets. 

Dr. Chander makes a different kind of point, also worth em­
phasizing: the focus of our measures should not be confined to 
cost containment alone. Clinicians take care of individual persons 
who have more at stake than short-term cost containment. This 
is why we so strongly endorse "value compass" thinking, using a 
balanced set of measures that reflect all important dimensions of 
the care we give. 

Stephen K Plume, MD 
Mark E. Splaine, MD, MS 
Eugene C. Nelson, DSc, MPH 
Dartmouth-Hitchcock Medical Center 
Lebanon, NH 03756 

The Coding Audit 

To the Editor: Dr. Sumkin's paper "The Coding Audit" (1) 
revived some of the emotional responses that I experienced when 
our financial officer met with us to discuss how we should doc­
ument our notes to reflect the level of charges. As an intern and 
later as a fellow, I longed for the day when I would become an 
attending physician and would only have to write a few short 
paragraphs summarizing my assessment and plans for my pa­
tients. Now that I am an attending physician, I realize that with 
the requirements set forth by the Health Care Financing Admin­
istration, I have to revert back to writing detailed history and 
physical findings in order to bill at a higher level. Gone are the 
days when an attending physician could refer to the resident's or 
the fellow's notes and concentrate on the discussion on differen­
tial diagnoses and a coherent plan. One could only refer to these 
notes under the review of the system, medical history, social 
history, and family history. 

With the coding system hounding us, the education of our 
students, residents, and fellows will suffer. Already we are so 
obsessed by the documentation of the details of the history and 
physical examination that we spend more time writing our notes 
than educating the housestaff. It is not unusual to observe a team 
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of students, residents, and a fellow waiting for an attending 
physician to write his or her long and exhaustive note to justify 
a level-five billing. The desire to do it "by the book" has dis­
tracted us from teaching. As a result, consultative rounds get 
extended toward the evening hours, when attention spans be­
come poor as hypoglycemia sets in. Furthermore, I do not see 
that health care for our patients is necessarily improved by the 
parroting of a medical, social, and family history that has already 
been obtained in detail by the admitting intern and resident. The 
patients may be better served if attending physicians are allowed 
time to digest the details of the information obtained from their 
own history taking and physical examination (along with details 
obtained from the chart or synthesized by the team) and then to 
formulate their own theory of the causes of the patient's illness 
and ultimately a plan for a course of action. There will then be 
time for interactive, stimulating discussions and bedside teaching. 

Kwan Kew Lai, DMD, MD 
University of Massachusetts Medical School 
Worcester, MA 01655 
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To the Editor: Dr. Sumkin (1) eloquently expressed the physi­
cian's frustration with the Health Care Financing Administration 
(HCFA) and its bureaucratic arrogance. Like Dr. Sumkin, I am 
angered with upcoding and downcoding, audits, and the big 
waste of time that accompanies the steps involved with making 
sure that the chart fits the charge. Also, like Dr. Sumkin, my 
anger dissipates a bit when a patient recognizes my efforts. 

More often these days, my anger with HCFA policies, health 
maintenance organizations, and slow tort reform is not mollified 
by rewarding patient encounters. I received some good parenting 
advice recently when a friend suggested that I "pick my battles" 
when dealing with my child. The same is probably true when 
dealing with all of the many pressures on clinicians. I am con­
cerned that we are not wisely picking battles and that a more 
militant approach by our physician leaders in dealing with 
HCFA, insurance companies, and lawyers is in order. 

John E. Pippen Jr., MD 
Dallas, TX 75246 
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In response: Along with limiting the time available for the 
patient encounter, Dr. Lai outlines the difficulty that the coding 
system presents in training the next generation of physicians. 
Indeed, the punitive nature of the False Claims Act incites 
physician paranoia with far-reaching implications. Dr. Pippen's 
well-put plea to "pick our battles" is a cry for action to protect 
our pledge to Hippocrates. Individual efforts as well as organized 
lobbying of physicians must continue this national dialogue if we 
are to prevent a generation of Americans from experiencing the 
continual disintegration of health care. 

As physicians, many of us remain outside the political arena. 
Unfortunately, this void is now being filled with administrative 
bureaucrats who are never alone in a room with a patient. 
Individually, we can support reforming legislation by contacting 
our senators and representatives. As a group, we look to our 
physician leadership, such as the newly merged American College 
of Physicians and American Society of Internal Medicine, as our 
bigger voice. Let us pick our battle and regain control of the 
patient encounter. 

Joan Sumkin, MD 
Aurora Medical Group Fond du Lac 
Fond du Lac, WI 54935 

Correction: Losartan, Pancreatitis, and 
Microlithiasis 

To the Editor: In the 1 December 1997 issue (1), I described a 
39-year-old man who developed acute pancreatitis while receiving 
losartan, 50 mg once daily, for hypertension and again on rechal­
lenge with 25 mg of losartan. 

On 5 December 1997, this patient was admitted with recurrent 
pancreatitis. Medications included atenolol, 50 mg once daily. 
Laboratory data revealed leukocytosis (leukocyte count, 18 X 109/ 
L) with a normal differential, increased serum levels of pancre­
atic a-amylase (1146 IU/L [normal, 0 to 115 IU/L]) and lipase 
(1028 IU/L [normal, 0 to 190 IU/L]), and normal serum values of 
total bilirubin. Abdominal ultrasonography and computed tomog­
raphy again yielded normal results. Two weeks after admission, 
when the patient was symptom-free, endoscopic ultrasonography 
followed by endoscopic retrograde cholangiopancreatography 
(ERCP) were performed. Both tests failed to identity bile duct 
stone or any abnormality of the hepatobiliary tree and pancreatic 
ducts. However, examination of a bile sample obtained through 
biliary drainage revealed multiple microlithiasis. Three weeks 
after admission, the patient underwent cholecystectomy through 
intracorporeal laparoscopy. No procedure-related complications 
occurred, and he remains well. 

This case exemplifies how an acute episode of "idiopathic" 
pancreatitis can be mistaken for an adverse drug reaction, even 
with a positive result on a rechallenge test. Given the rarity of 
drug-induced pancreatitis, further investigations such as endo­
scopic ultrasonography, ERCP, and bile sample examination may 
be valuable when conventional procedures are nondiagnostic (2, 3). 

Xavier Bosch, MD, PhD 
Hospital Casa Maternitat 
08028 Barcelona, Spain 
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Correction: Review of Behavioral Medicine in 
Primary Care 

In a recent review of the book Behavioral Medicine in Primary 
Care—A Practical Guide (1), the first author's name was incor­
rect. The author is M.D. Feldman, not N.D. Feldman. 
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Correction: Error in Table 

In Table 3 of a recent review on the role of medical consult­
ants in the care of patients with hip fracture (1), the odds ratio 
for the comparison group that received antibiotics less than 2 
hours before surgery in the study by Classen et al. should be 1 
rather than 0. 
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