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Anticoagulants and Diving

DIVING MEDICINE ONLINE

What Are Anticoagulants?

Anticoagulants are drugs or substancesthat cause the blood to clot more slowly when out of the
blood vessal; examples would be coumadin (Warfarin, Dicoumarol) and heparin. These
medications ar e given specifically for thiseffect in order to prevent intravascular clotting. Other
medications have this effect on divers as a specific side effect; for example, aspirin and NSAIDS
(ibuprofen), through their effect on blood platelets, making them

less sticky.

Why isthisimportant to divers?
For divers, the most important question is not whether they are on blood thinners, but if the

condition for which the coumadin is being used is adver se to diving. Often, theillnessis under
good control and does not interfere with safe sport diving. Factor simportant to diving with
Coumadin depend on the disease processthat could beinimical to diving, how well the clotting
timeiscontrolled, careful clearing techniquesto avoid bleeding from ear and sinus barotrauma,
and knowledge of interactions from other drugs and foods which cause changesin the effects of the
anticoagulant.

Diverson blood thinnersrisk bleeding from injury, ear, sinusand pulmonary barotrauma. A cut

will bleed longer and may require compression for control; an ear or sinus squeeze will cause
excess bleeding if the squeeze is sever e enough to cause damage to blood vesselsin the middle ear,
sinuses or lungs.
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Anticoagulants and Coumadin

When are blood thinners used in medicine?

Coumadin isused when thereisarisk of blood clotting duetoillness (cancer), artificial heart
valves, certain abnormal heart rhythms and defibrillators, pacemakers or disease of the veins
(phlebitis). There are many thousands of people taking Coumadin to prevent blood clotting. All
people taking Coumadin must have a blood test periodically (usually monthly) to determineif level
of anticoagulation is properly maintained. The physician uses a measured blood clotting time
called the International Normalized Ratio (INR). Thisratio comparesthe clotting time of an
individual'sblood to a standard. The normal ratio isone. Ratios of 2-2.5 are used in some cases of
vein disease or abnormal heart rhythmswhilein the case of heart valves, theratioismaintained at
2.5-3.5to minimizerisk of blood clotting.

Coumadin reducesthe ability of the blood to clot by blocking the effects of vitamin K. Thisvitamin
isimportant in producing one of the clotting factor s (prothrombin) needed for blood to clot. By
lowering the amount of prothrombin, clotting timeis prolonged. Certain antibiotics can kill off
bacteriain the bowel causing areduction in Vitamin K and increase the effects of Coumadin.

Drugs, ilinessor dietary change can also affect the level of blood clotting when taking Coumadin.
Aspirin should be avoided when taking Coumadin because aspirin blocks a backup clotting
mechanism which dependson the blood platelets, and leaves no protection against bleeding.

Many divers take Coumadin and dive without difficulty. Safe use of Coumadin requires car eful
attention to the INR, with monthly blood tests, and watchful management by the physician. With
good control of blood thinning, therisk of a bleeding complication is quite low.

The only effect that diving while on anticoagulants will have on you istheincreased chance of
bleeding and inter nal hematomas from trauma. Diving and pressur e changes should have no
different effect on you than the average person. Thisrisk isprobably not as great with heparin-
type medications as with coumadin.

There could be an increased hazard of clotting due to constrictive clothing and equipment.

Anti-coagulantsrepresent a 'relative contra-indication' to diving and the decision to dive or not
dependsto a great extent on your own comfort level.

Some information about Coumadin
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Anticoagulants and Coumadin

Adverse Reactions of Warfarin (Coumadin):
Potential adversereactionsto warfarin sodium may include:

Fatal or nonfatal hemorrhage from any tissue or organ: Thisisa consequence of the
anticoagulant effect. The signs, symptoms, and severity will vary according to the location and
degree or extent of the bleeding. Hemorrhagic complications may present as paralysis;

par esthesia; headache, chest, abdomen, joint, muscule, or other pain; dizziness, shortness of
breath, difficult breathing or swallowing; unexplained swelling; weakness; hypotension; or
unexplained shock.

Therefore, the possibility of hemorrhage should be considered in evaluating the condition of any
anticoagulated patient with complaints which do not indicate an obvious diagnosis. Bleeding
during anticoagulant therapy does not always correlate with PT/INR .

Bleeding: which occurswhen the PT/INR iswithin the ther apeutic range warrants diagnostic
investigation since it may unmask a previously unsuspected lesion, e.g., tumor, ulcer, etc.

Necrosis of skin and other tissues.

Adversereactionsreported infrequently include: Hyper sensitivity reactions, systemic cholester ol
microembolization, pur ple toes syndrome, vasculitis, hepatitis, cholestatic hepatic injury,
jaundice, elevated liver enzymes, fever, dermatitis, including bullous eroptions, urticaria,
abdominal

pain including cramping, asthenia, nausea, vomiting, diarrhea, headache, pruritis, alopecia, and
paresthesia.

Rare events of tracheal or tracheobronchial calcification have been reported in association with
long-term war farin sodium therapy. The clinical significance of this event isunknown.

Priapism has been associated with anticoagulant administration, however, a causal relationship
has not been established.

Overdosage:

Signsand Symptoms: Suspected or overt abnormal bleeding (e.g., appearance of blood in stools
or urine, hematuria, excessive menstrual bleeding, melena, petechiae, excessive bruising or
persistent oozing from superficial injuries) are early manifestations of anticoagulation beyond a
safe and

satisfactory level.
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Treatment: Excessive anticoagulation, with or without bleeding, may be controlled by
discontinuing war farin sodium therapy and if necessary, by administration of oral or parenteral
vitamin K 1. (Please see recommendations accompanying vitamin K 1preparations prior to use.)

Such use of vitamin K1 reducesresponse to subsequent warfarin sodium therapy. Patients may
return to a pretreatment thrombotic status following the rapid reversal of a prolonged PT/INR .
Resumption of warfarin sodium administration rever sesthe effect of vitamin K, and a
therapeutic PT/INR can again be obtained by careful dosage adjustment. If rapid anticoagulation
isindicated, heparin may be preferable for initial therapy.

If minor bleeding progressesto major bleeding, give5to 25 mg (rarely up to 50 mg) parenteral
vitamin K 1. In emergency situations of severe hemorrhage, clotting factorscan bereturned to
normal by administering 200 to 500 ml of fresh whole blood or fresh frozen plasma, or by giving
commer cial Factor I X complex.

A risk of hepatitisand other viral diseasesis associated with the use of these blood products,
Factor |1 X complex isalso associated with an increased risk of thrombosis. Therefore, these
prepar ations should be used only in exceptional or life-threatening bleeding episodes secondary
towarfarin

sodium over dosage.

Purified Factor | X preparations should not be used because they cannot increase the levels of
prothrombin, Factor VII and Factor X which are also depressed along with the levels of Factor
I X asaresult of warfarin sodium treatment. Packed red blood cells may also be given if
significant

blood loss has occurred. Infusions of blood or plasma should be monitored carefully to avoid
precipitating pulmonary edemain elderly patients or patientswith heart disease.

Venous Thrombosis and Coumadin

Varicosities are usually caused by defective valvesin the veins of the lower extremitiesand thisis
thought to beinherited. Thereisone other cause -- obstruction of the veinsin the abdomen from
tumorsor growths (asin pregnancy). Varicosities can also occur in the arms dueto blockage from
tumor, clotsin the deep veins, or trauma.

| have never heard of varicosities being caused by diving or any diving activities. Diving is not
contra-indicated by the presence of varicosities, nor are varicosities worsened by diving.

Asyou are probably aware, Coumadin (Warfarin) isavital part of the treatment of deegp vein
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thrombosis and several other conditions duetoit'santicoagulant effect. It'suseisa two edged
sword, however, because of the uncontrolled bleeding that can occur with the slightest trauma.
Factorsthat should be considered in evaluating therelationships between drugs and diving
include

the following:

. The condition/illness/disease for which the medication isbeing given.
. Any side effectsthat could be danger ous underwater.

. Any effectsof thedrug that alter consciousness or cause alteration in decision making
ability.

. Complex relationships between drugs, the individual, other medications, diet and the
conditions for which thedrugs are taken.

Diving with DVT could be hazar dous because of the constricting effect of the equipment, beltsand
wet suitson the superficial veins. The effect of weightlessness on peripheral blood flow could be
another unknown, with possible increased flow dueto lack of gravity. | know of no studies on this
question. Immersion does cause a central migration of body fluid, thereby possibly lessening
peripheral edema and the peripheral venous load.

Every diver hasminor traumathat isusually of little consequence. This can become a major
problem if the diver ison anticoagulants. I've had patients (non divers) who required major
hematoma evacuations dueto very littleinjury. | believethat thisisthe main reason that most
diving medicine authorsadvise not diving while on thedrug. Thereisone other diving-related
problem with Coumadin--barotrauma. Minor bleeding in the nose, sinuses and lungs can be
greatly magnified while on the drug.

The effect of Dicoumarol on the bubble-platelet processisinteresting; this may be a beneficial effect
and could be protective, asis thought of Aspirin. Certainly no oneis going to consider using
Coumadin as a preventative for decompression iliness or any of the other problems caused by
breathing inert gases at pressure.

Most authorities (Bove, Davis, DAN, etc.) agree that diving with coumadin iseither arelative
contra-indication or absolute contraindication to diving.

The diagnosisof DVT doesnot in itself constitute a diving danger (except maybefor the
constrictions of gear and wet suits)---but the bleeding hazards are several. Diversare certainly
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proneto barotrauma of the air containing portions of the body (middle ears, sinuses, lungs, gut)
and relatively slight barotrauma can cause significant bleeding even in the normal diver.
Coumadin would certainly aggravate this occurrence.

Another consideration isthe usual relatively small risk for blunt trauma in scuba diving. This does
occur, however, and asiswell known, coumadin is an extremely dangerous drug in thisrespect.

Y ou only haveto havetaken care of one giant hematoma to have great respect for what coumadin
can do!

My fedling isthat a commercial or rescue diver on coumadin would place himself and hisbuddies
(and the EM S system) in jeopardy if he wereto participatein diving. Hewould not bein a
position to 'call hisshots and control hisdiving but would haveto take on all comers.
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