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1.  What is PocketMD?





PocketMD is the first software for handheld computers to provide the latest evidence-based information in a consistent, fully indexed format.  It includes:





Abstracts of every completed systematic review from the Cochrane Database of Systematic Reviews, the world's premier source of evidence-based information (currently 228, with about 100 added every year)





Over 220 detailed critical appraisals of the most important articles in the literature for primary care physicians, with about 100 new appraisals added annually.





A calculator for clinical diagnosis using the history and physical exam, with the sensitivity, specificity, likelihood ratios, and post-test probabilities for hundred's of maneuvers





A diagnostic test calculator, with the sensitivity, specificity, likelihood ratios, and post-test probabilities for hundred's of imaging and laboratory tests





Summaries and evidence tables from key evidence-based practice guidelines, including the recommendations for screening from the US Preventive Services Task Force 





A selection of useful, well-validated clinical prediction rules to help you diagnose chest pain, pneumonia, sore throat, and other common conditions





PocketMD provides a mobile solution to your evidence-based information needs.  You can now access information about a symptom, diagnosis, physical exam maneuver, test, or practice guideline within seconds of formulating your clinical question!








�
2.  Getting started


System requirements


You need a handheld computer which runs the Newton 2.0 or higher operating system.  Current hardware using this operating system and capabilities for PocketMD are summarized below:





Handheld computer (operating system)�









Comment�
�
Newton MP120 (2.0)�
Not recommended due to speed and memory limitations�
�
Newton MP130 (2.0)�
Runs the software, although two clinical prediction rules will not be displayed due to the smaller screen size (chest pain and pneumonia)�
�
Newton MP2000 (2.1)�
Runs the software without limitations�
�
Newton MP2100


(2.1)�
Runs the software without limitations�
�
Apple E-Mate 300 (2.1)�
Not tested.  Should run the software without difficulty.�
�



PocketMD currently requires a minimum of 180 kB and a maximum of 2.4 mB of storage, depending on which evidence-based resources are installed. Additional memory is required to display the electronic books (Clinical Pearls, User’s Guide, and Cochrane Handbook).  See below for detailed memory requirements for each component.  Note that future updates will require additional memory due to the increased amount of material in the updates.


Installing the software


Use the Newton Connection Utilities, Newton Package Installer, or other package installing software to install the program files on your Newton. Please review the documentation that accompanied your handheld computer for more information on connecting your device to a desktop computer and installing software.  For more information about how to install software on your Newton, please contact Apple Computer at:





http://www.apple.newton.com





PocketMD is designed in a modular fashion.  That way, you can install any or all of the evidence-based resources, depending on your needs and the size of your memory.  The tables show the current size of these files once they are installed on the Newton;  their size will increase in successive updates, as we add more content.  


Required files


The following files must be installed:





File�
Size (kB)�
Comment�
�
PocketMD.pkg�
110�
Base program;  front-end for all of the evidence-based information; includes clinical prediction rules�
�
Newtonid.pkg�
15�
NewtonID, used to register your software�
�



Optional files


In addition, you must install at least one of the following files:





File�
Size (kB)�



Comment�
�
CochAbst.pkg�
983 �
Cochrane Database of Systematic Reviews abstracts�
�
JFPJC.pkg�
1380�
Journal of Family Practice POEMs  (formerly called Journal Club) critical appraisals�
�
Tests.pkg�
116�
Diagnostic test data�
�
HP.pkg�
61�
Clinical diagnosis data�
�
Tx.pkg�
157�
Summaries of clinical practice guidelines�
�



Optional electronic books


Three electronic books are included, and can be accessed from a menu within PocketMD.  You can install any, all, or none.  Note that the information in these electronic books is not indexed. 








File�
Size (kB)�



Comment�
�
EBM.pkg�
48�
A synopsis of the User's Guides to the Medical Literature, from the McMaster's group (reprinted in electronic form with permission)�
�
Pearls.pkg�
89�
Clinical pearls book, compiled by Henry Barry, MD, MS of Michigan State University�
�
Cochrane.pkg�
608�
The Cochrane Handbook, a guide for doing systematic reviews. Includes detailed information about the review groups and the Cochrane methodology.�
�



The software is written to allow you to install any or all of the above evidence-based resources.  When updates appear, just install them to your Newton, and the new version will replace the old.  Delete a resource if you are running short of space, and your program will still work fine.  





Custom evidence-based resources


Because of PocketMD's modular design, you can even add your own resources, as long as they use the appropriate database structure. For example, a health maintenance organization could create a set of guidelines, or a residency could add its own Clinical Pearls book.  We have included the base file used by Newton Press for Windows (purchased separately from Newton Inc and resellers) to generate the Clinical Pearls book;  feel free to add your own information, and create your own modified Pearls book.  Contact PocketMD for information and assistance on developing your own indexed resources for integration with PocketMD.





Registering your software


It's quick and easy to register PocketMD by phone.  The demo version only lets you use evidence-based resources in the Circulatory system - the complete version has 16 other systems! Follow these steps:





Make sure the Newtonid.pkg file is installed on your Newton.  Tap on its icon (it is in the Extensions drawer) and enter your name.


Select the "i" button in the left bottom corner, and select Register.  


Write down your name as displayed in this window and the "Registration code", a 4 to 8 digit number.  


Call 1-800-500-1554 or 1-517-353-9229 between 8am and 5pm, Monday - Friday.  Once your credit card has been verified, you will be given a PIN number to unlock the rest of the software.  


Enter the 8 digit PIN number in the Register screen, where you see the number "55555555".  


Once you've entered the PIN number, press Register.  If you entered the correct PIN number, you will see the following message:  "Valid registration code!"


Troubleshooting


If you do not get the "Valid registration code!" message, check the following:





Is the Newtonid.pkg installed in your Extras drawer?


Did you give us the same "User name" that is shown in the "Register" dialog box within PocketMD?


Did you enter the correct PIN number?





If you still have problems, please contact us and we will help you register your software. 








�
3.  Using PocketMD





Information on PocketMD is indexed and presented using a uniform interface (except the clinical prediction rules).  Two taps of the pen are all it takes to generate a list of evidence-based resources, and a third tap displays that information for you.  


	


The first step is to identify a clinical question.  Examples include:





"Which physical exam maneuvers are useful to rule in congestive heart failure?"


"Is there any information on the duration and selection of antibiotic therapy for sore throat?"


"What is the best test to rule out MI in a patient with chest pain?"


"Does this patient with sore throat have strep?"





Sample interaction with PocketMD


Let's begin by answering the following simple clinical question using PocketMD:





"Are antibiotics indicated in sore throat?"





(The following instructions assume that CochAbst.pkg is installed on your Newton;  it contains the Cochrane Database of Systematic Reviews)





1. Tap on the PocketMD icon in the Extras drawer to run the program.  





2. Tap on the "System" label in the upper left hand of the screen.  A list of organ-systems appears:


�





3. Tap on "Respiratory", since our question involves that system.  A list of symptoms and diagnoses appears (note that PocketMD has some information on each of these!):


�





4. Tap "Sympt/complaint throat".  A list of evidence-based resources appears.  If you have both the Journal of Family Practice and Cochrane packages installed, you will see the following list:





�





5.  Two-letter abbreviations are used in the list of evidence-based resources to identify the type of resource.  "JFP" refers to a Journal of Family Practice POEMs critical appraisal, while "CD" refers to the Cochrane Database of Systematic Reviews abstracts.  The entry "CD: Antibiotics for sore throat" looks like it might answer our question, so tap on it.  You should see the following screen:





�





That's it!  The entire abstract is larger than will fit on a single screen.  To see the rest, tap on the black "down-arrow" at the middle-right of the screen.  Your view will scroll down. Whenever the arrow is black, that means there is more to see in that direction by tapping the arrow.





To look at another evidence-based resource for sore throat, just tap on the "Items" label.  The list of resources appears again, and you can select another.  Tap on "JFP: 6-day amoxicillin vs...", and a Journal of Family Practice critical appraisal appears:





�





Again, use the arrows on the right side of the screen to scroll up and down through this 700 word critical appraisal.  To select a different clinical problem in the "Respiratory" system, tap on the "Diagnosis" label.  The menu of symptoms and diagnoses for that system again appears.  Let's choose "Pneumonia" this time.  The following list of evidence-based resources appears (assuming you have installed JFPJC.pkg, CochAbst.pkg, and Tx.pkg files on your Newton):





�


This time 2 new types of resources are listed (Dx and Tx).  Now, tap on "Dx: Pleural effusion -> exudate"


 


�





This is a "diagnostic test calculator" which helps you interpret the results of a diagnostic test.  Briefly, it takes the sensitivity and specificity of a test for the specific combination of symptom and diagnosis (in this case, pleural effusion and exudate), combines it with the pre-test probability of disease, and uses Bayes' Theorem to calculate the likelihood of disease for a positive or negative test.  The population, gold standard, and a journal reference are given to help you determine if this applies to your patients.  Tapping on the upper or lower half of the sensitivity, specificity, or pre-test probability estimates raises or lowers them;  the likelihood ratios and post-test probabilities are recalculated automatically.  (Note:  If the sensitivity or specificity is identified in an article as 100% or 0%, the values 99.5% and 0.5% are used for calculations, and 99% and 1% are displayed in the pickers on-screen). This type of evidence-based resource is discussed in much more detail in Chapter 4.  Finally, tap on the "Items" label again, and select "Tx: Screening: Adult immuniza...":





�





You are presented with a summary of the United States Preventive Services Task Force Recommendations for immunization in adults.  Note that the down arrow is black - that means there is more information if you scroll down.  Tap once on the arrow to see the reference, and an "evidence table" for adult immunization adapted from the Guide to Clinical Preventive Services, 2nd Edition:





�





The different types of immunizations are listed in order, based on the strength of the recommendation.  Tapping on a specific recommendation will sometimes pop-up a dialog box with additional information about that recommendation, but in this case no further information is available.  See Chapter 4 for a key to these levels of recommendation (A - X) and more information on using treatment guidelines with PocketMD.








�
4.  PocketMD Resources


Let's learn a little more about the different resources included in PocketMD, and how to use them.  First, it is important to understand the abbreviations used in the indexed lists of evidence-based resources, so you can understand what type of resource is being presented:





Abbreviation�
Resource�
�
JFP�
Journal of Family Practice critical appraisal�
�
CD�
Cochrane Database abstract�
�
HP�
Clinical diagnosis calculator�
�
Dx�
Diagnostic test calculator�
�
Tx�
Clinical practice guideline summary�
�



Below, we will discuss each of the different evidence-based resources included in PocketMD in more detail.  We will explain where the information comes from, how it is updated, and how the validity is assessed.  Finally, we will also discuss the electronic books and clinical prediction rules accessible from PocketMD's main menu.


The Cochrane Database


The Cochrane Database of Systematic Reviews (CDSR) is an international collaborative effort of several thousand physicians and researchers, and considered by many to be the premier source of evidence-based information.  The CDSR is part of the Cochrane Library, updated and published on CD-ROM every three months by the Cochrane Collaboration and Update Software.





The Collaboration works like this:  Cochrane "Review Groups" identify important clinical questions, and perform exhaustive reviews of the world's literature in which they identify every known randomized clinical trial on a topic.  They then synthesize the results, often using meta-analysis, and develop summary recommendations which include a detailed validity assessment.  These "Systematic Reviews" are then published every 3 months on CD-ROM.  





PocketMD contains the abstracts of all of the completed reviews in the Cochrane Library, currently numbering 228.  More are being completed every month, with approximately 100 added annually.  





Viewing CDSR abstracts in PocketMD is easy.  Just select the abstract you are interested in from the menu of evidence-based resources, generated by selecting a "System" and "Diagnosis". Abstracts from the CDSR are designated by the "CD" abbreviation. A CDSR abstract is shown below:





�





CDSR abstracts are usually too large to fit on a single screen.  Use the scroller arrows in the right-middle part of the screen, tapping on the up-arrow to scroll up, and the down-arrow to scroll down. 


Journal of Family Practice POEMs


Each month, the Journal of Family Practice publishes eight 700- word critical appraisals.  Formerly called "The JFP Journal Club", this feature is now called "POEMS: Patient Oriented Evidence that Matters".  The "POEMs" acronym reflects our process for selection of articles to be critically appraised.  They must meet three criteria:





The study looked at a common or important problem in primary care.


The study used patient-oriented outcomes like quality of life, morbidity, or mortality (things that matter to us and our patients) rather than intermediate, disease-oriented outcomes (HgbA1C, urinary flow in ml/min, and so on)


The study findings were not merely confirmatory;  rather, they had the potential (if valid) to change the way we practice.





Validity is assessed by a team of over 50 expert primary care physicians and pharmacologists, who review the article and write a detailed "critical appraisal".  Their validity assessments are based on the standard approach described by the McMaster's group.  See the electronic book entitled "User's Guide to the Medical Literature" (EBM.pkg), accessible from the Books menu in PocketMD, for more information.





Each critical appraisal has the following sections:





Reference: The study in question.


Clinical question:  What the study is trying to answer for us.


Background:  A sentence or two framing the clinical question.


Population:  Who was studied?   Are they like the patients you and I might see in our primary care practice?


Study design and validity:  What study design was used to answer the clinical question, and what are possible threats to validity of the study?


Outcomes measured:  What were the primary and secondary outcomes?


Results:  A brief summary of the study findings.


Recommendations for clinical practice:  As a primary care physician, should this study change the way I practice?





Viewing a JFP critical appraisal in PocketMD is easy.  Just select the critical appraisal you are interested in from the menu of evidence-based resources, generated by selecting a "System" and "Diagnosis". JFP critical appraisals are designated by the "JFP" abbreviation.  Because they are usually too large to fit on a single screen, use the scroller arrows in the right-middle part of the screen, tapping on the up-arrow to scroll up, and the down-arrow to scroll down.





A sample Journal of Family Practice POEMs critical appraisal is shown below:


�





Diagnostic calculators


Each diagnostic calculator presents information about a specific combination of symptom and diagnosis.  Examples include "leg complaints" and "peripheral arterial occlusive disease", "sore throat" and "strep pharyngitis", and "chest pain" and "acute myocardial infarction". Each combination of symptom and diagnosis is indicated by one of the following two "shorthands" in the list of evidence-based resources:  





	Dx:  Symptom -> diagnosis





			or





	HP:  Symptom -> diagnosis





The "Dx" abbreviation means we are talking about a diagnostic test, such as an x-ray, serum amylase, or white blood count.  The "HP" abbreviation means we are talking about a maneuver from the history and physical exam, such as a straight leg raise test, Murphy's sign, or the presence of guarding in the abdominal examination.  A question mark is used to in place of the word "suspected" to save space.  Thus, if you see:





	HP: ? CHF -> CHF





you should read:  "History and physical diagnostic calculator for the diagnosis of CHF in patients with suspected CHF".  If the menu selection reads:





	Dx: Abd pain -> appendicitis





you should read:  "Diagnostic test calculator for the diagnosis of appendicitis in patients with abdominal pain".





A sample diagnostic calculator (generated by selecting "Circulatory" from the System menu, "Heart failure" from the diagnosis menu, and "HP: ? CHF -> CHF" from the list of resources) is shown below:





�





Beginning at the top of the calculator, you have the option of sorting tests by the positive likelihood ratio (associated with a positive test result) or the negative likelihood ratio (associated with a negative test result).  The positive and negative likelihood ratios are calculated as follows:





LR+ = Sensitivity / (100 - specificity)





LR- = (100 - sensitivity) / specificity





A general guideline for the interpretation of likelihood ratios is shown below:


�



Likelihood ratio�
Meaning�
�
> 10�
Greatly increased likelihood of disease;  disease ruled in unless pre-test probability is very low�
�
2 - 10�
Moderately increased likelihood of disease.�
�
0.5 - 2�
Likelihood of disease is not affected much (LR of 1 means the likelihood of disease is not changed at all).�
�
0.1 - 0.5�
Moderately decreased likelihood of disease.�
�
< 0.1�
Greatly decreased likelihood of disease;  disease ruled-out unless pretest probability is very high.�
�



Thus, if you are most interested in ruling-out disease, sort the tests by the negative likelihood ratio or LR-.  This is often the case in the primary care setting, where serious disease is rare, and we are often trying to reassure ourselves and our patients that the likelihood of a "horrendoma" is very low.  On the other hand, if you are more concerned with ruling-in disease so you can initiate treatment, sort the tests by the LR+.  Change the sort order by tapping on the "Sort test by:" label:





�





Next, look at the tests for this combination of symptom and diagnosis by tapping on the "Tests:" label.  The positive or negative likelihood ratio is shown to the left of the test's name, depending on which way you chose to sort the tests:





�





Select a test from the picker and the software fills in the population in which the test was evaluated, the gold standard, the reference, as well as the sensitivity, specificity, and pre-test probability.  By default, values for the first test in the list are shown when you first display the calculator.  Selecting JVD will show you the following information:





	�





This information is all abstracted from the article shown in the reference section of the calculator.  In the above example, the article's first author was Davie, and it appeared in Volume 90 of the Quarterly Journal of Medicine in 1997, on page 335.  They used an ejection fraction of less than 25% by echocardiogram as the gold standard, and studied these history and physical characteristics in a group of patients with suspected congestive heart failure referred for echocardiography.  





Below, you see that the estimates for sensitivity and specificity are 17% and 98% respectively, and that the estimate for "pre-test probability" is 70%.  Let's define these terms briefly:





Sensitivity = # with positive test / # with disease


Specificity = # with negative test / # without disease


Pre-test probability = percent with disease before you do the test





In some cases the pretest probability is estimated by the authors of the software.  This is especially the case when a study was done in the tertiary care setting where the likelihood of the disease in question is much higher, or when the number of cases and controls is artificially manipulated by the study authors.  





Given the above information, the program calculates the likelihood ratios and post-test probabilities.  Likelihood ratios are described earlier in this section.  Post-test probabilities are the likelihood of disease given a positive or negative finding.  This is what really matters to you as a clinician, because it tells you how to interpret the results of a test, historical finding, or physical exam maneuver.  





A very powerful feature of PocketMD is the ability to recalculate these values on the fly.  Just tap on the top or bottom of the sensitivity, specificity, or pretest probability to raise or lower the value, and the program recalculates the post-test probabilities and/or likelihood ratios.  This helps you better understand the likelihood of a false positive in screening settings, or the lack of incremental value of testing if the pretest probability is already quite high.  In the case of history and physical exam maneuvers, you may be able to avoid further testing by using key findings from the exam.





Treatment guidelines


PocketMD includes a variety of evidence-based treatment guidelines.  Each one includes (where available) a brief summary of the guideline's recommendations, the source of the recommendation, and an evidence table.  Evidence tables are a list of recommendations, sorted by the level of evidence or strength of recommendation.  Most guidelines use the following key to describe the level of evidence:





A = There is strong evidence to support this intervention from meta-analyses of randomized controlled trials or randomized controlled trials.


B = There is good evidence to support this intervention from well-designed observational studies, such as cohort or case-control studies, and non-randomized controlled trials.


C = There is some evidence to support this intervention from other studies, including quasi-experimental designs, time series, ecologic, and case series.


X = There is evidence that this intervention is harmful to patients, and it is not recommended in most circumstances.





A sample treatment guideline, this one from a Canadian task force, is shown below:





�





Scroll down using the arrows at the right of the screen to see the source and evidence table:





�





Tapping on a specific recommendation in the evidence table, in this case "C Glucocorticosteroids:  little evidence to support use" pops up additional information:





�





Tapping on an item in an evidence-table doesn't always bring up additional information;  in that case, the dialog says "No additional information".





Clinical prediction rules


Clinical prediction rules are a way to take the experience of many physicians with hundreds or even thousands of patients, and use it to help you make more accurate diagnoses.  Rules can take the form of a simple score, with points awarded for a variety of symptoms, and the likelihood of disease matched to the number of points.  Other rules can involve more complex formulas, such as logistic equestions, or can take the form of an algorithm or flowchart.  A useful overview of clinical prediction rules is found in the following article:  Ebell MH.  Using decision rules in primary care practice.  Primary Care.  1995;22(2):319-40.





In PocketMD, clinical prediction rules are accessed by tapping the Rules button on the bottom of the screen:





�





(Note:  The Clerkship button only appears on the special version of the program used by medical students to track their clerkship patient encounters).  Select a rule, such as pneumonia, and you will see the following screen:





�





Tapping the reference button brings up the journal reference.  To use this rule, first place a check in each box in the top half of the screen which corresponds to your patient's characteristics.  Then, press the "Low risk?" button.  A message appears, telling you whether or not your patient is low risk.  If not low risk, you are told to check boxes and adjust the age in the bottom half of the screen, and press the "Determine risk class" button.





Only rules which have been well validated are chosen for PocketMD.  Like any clinical information, remember that the answers are a guide to therapy only, and should not be your sole source of decision-making for a particular patient.





Electronic books


Four electronic books are included with PocketMD.  You have the option of installing all, some, or none on your handheld computer depending on your needs and interests. 


Help Book


Much of the content of this manual is included in the Help Book.  At least initially, we suggest that you install it until you fully learn to use the capabilities of PocketMD.


User's Guide to the Medical Literature


This is a summary of the recommendations from the "User's Guide" series, reprinted in electronic format.  It was converted to electronic format by Henry Barry, MD, MS and is available at no charge to any Newton user at http://www.familypractice.msu.edu/msu.htm.





Clinical Pearls


This is a compedium of clinical pearls, tables, and recommendations compiled for the Newton by Henry Barry, MD, MS.  The base file used to develop it on Newton Press for Windows (sold separately) is also included, so Newton Press users can add their own pearls to the book.


Cochrane Handbook


This is the handbook used by Cochrane Review Groups to develop Systematic Reviews.  It includes information on methodology, as well as on the Review Groups themselves.

















�
5.  Updating your software





PocketMD is updated regularly, and your purchase price entitles you to free updates for a limited period.  We will also send an e-mail message to users who give us their e-mail address notifying them of updates.  Updates will be downloadable
